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Q U IN A ZOLINE DERIVATIVES 



' This invention concerns certain novel quinazoline derivatives which possess 
pharmacological properties of use in the treatment of autoimmune diseases or medical 
5 conditions, for example T cell mediated disease such as transplant rejection or rheumatoid 
arthritis. The invention also concerns processes for the manufacture of the quinazoline 
derivatives of the invention, pharmaceutical compositions containing them and their use in 
therapeutic methods, for example by virtue of inhibition of T cell mediated disease. 



10 "self' and "non-self ' (i.e. foreign) antigens. This discrimination is required to enable the 
immune system to mount a response to foreign proteins such as those on the surface of 
pathogens whilst maintaining tolerance to endogenous proteins and thereby preventing 
damage to normal tissues. An autoimmune disease results when self-tolerance breaks down 
and the immune system reacts against tissues such as the joints in rheumatoid arthritis or 

15 nerve fibres in multiple sclerosis. Stimulation of the human immune response is dependent on 
the recognition of protein antigens by T cells. However T cells do not become activated by 
and respond to antigen alone but are only triggered into action when the antigen is complexed 
with major histocompatibility complex (MHC) molecules on the surface of an antigen- 
presenting cell such as a B cell, macrophage or dendritic cell. Thus T cell activation requires 

20 the docking into the T cell receptor of the peptide/MHC complex expressed on an antigen- 
presenting cell. This interaction, which confers the antigen specificity to the T cell response, 
is essential for full activation of T lymphocytes. Subsequent to this docking, some of the 
earliest signal transduction events leading to full T cell activation are mediated through the 
action of multiple tyrosine-specific protein kinases <E. Hsi et aL, J. Biol. Chem.. 1989, 264. 

25 10836) including p56 Uk and ZAP-70. The tyrosine kinase p56^ is a lymphocyte specific 
member of the src family of non-receptor protein tyrosine kinases (J. D. Marth et ah. 
Cell , 1985, 43, 393). The enzyme is associated with the inner surface of the plasma 
membrane where it binds to the T cell receptor associated glycoproteins CD4 (in helper 
T cells) and CD8 (in cytotoxic or killer T cells) (C. E. Rudd et ah , Proc. Nad. Acad. Sci. USA, 

30 1988, 85, 5190 and M. A. CampbeU et aL, EMBOJ, 1990,9,2125). 

It is believed that p56 Uk tyrosine kinase plays an essential role in T cell activation as, 
for example, the loss of p56^* expression in a human Jurkat T cell line prevents the normal 
T cell response to stimulation of the T cell receptor (D. B. Straus et ah, Cell. 1992, 70, 585) 



A critical requirement of the immune system is the ability to differentiate between 
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and a deficiency in p56 expression causes severe immune deficiency in humans 
(F. D. Goldman et ah, J. Clin, Invest. . 1998. 102.421). 

Certain autoimmune conditions or diseases such as inflammatory diseases (for 
example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 
5 fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes are believed to be associated with 
inappropriate T cell activation (see, for example, J. H. Hanke et aL, Inflamm. Res., 1995, 44, 
357). In addition the acute rejection of transplanted organs can also be interpreted as a 
consequence of inappropriate T cell activation. Therefore, compounds which modulate T cell 
10 activation by way of inhibition of one or more of the multiple tyrosine-specific protein kinases 
which are involved in the early signal transduction steps which lead to full T cell activation, 
for example by way of inhibition of p56 /c * tyrosine kinase, are expected to provide therapeutic 
agents for such pathological conditions. 

Without wishing to imply that the compounds disclosed in the present invention 
15 possess pharmacological activity only by virtue of an effect on a single biological process, it is 
believed that the compounds modulate T cell activation by way of inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation, for example by way of inhibition of 
p56^* tyrosine kinase. 

20 In particular, the quinazoline derivatives of the invention are expected to be useful as 

immunoregulation or immunosuppressive agents for the prevention or treatment of organ 
rejection following transplant surgery. 

Agents of this kind would offer therapy for transplant rejection and autoimmune 
diseases whilst avoiding toxicities associated with the commonly used, less selective 

25 immunosuppressants. The leading agent for the prevention or treatment of transplant rejection 
is cyclosporin A which, although effective, is often associated with side-effects such as renal 
damage and hypertension which results in kidney failure in a substantial number of patients. 
It is contemporary practice to treat rheumatoid arthritis initially with symptom relief agents 
such as NS AIDs, which do not have any beneficial effect on disease progression and are often 

30 associated with unwanted side-effects. A rationally based, disease modifying agent, without 
such deleterious side-effects, would therefore offer significant benefits in the prevention or 
treatment of transplant rejection or autoimmune conditions such as rheumatoid arthritis. 
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As slated above, the present invention is based, in particular, on the discovery that the 
quinazoline derivatives of the invention modulate T cell activation by way of inhibition of one 
or more of the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full Tcell activation. Accordingly compounds of the present 
5 invention possess higher inhibitory potency against particular non-receptor tyrosine kinases 
such as p56 uk tyrosine kinase than against other non-receptor tyrosine kinases or against 
receptor tyrosine kinases (RTKs) such as epidermal growth factor (EGF) RTK. In genera], the 
quinazoline derivatives of the invention possess sufficient potency in inhibiting non-receptor 
tyrosine kinases such as p56 Uk tyrosine kinase that they may be used in an amount sufficient to 

10 inhibit, for example, p56 /a tyrosine kinase whilst demonstrating reduced potency, preferably 
whilst demonstrating no significant activity, against RTKs such as EGF RTK. Thus the 
quinazoline derivatives of the invention can be used in the clinical management of those 
particular diseases which are sensitive to inhibition of such non-receptor tyrosine kinases, for 
example autoimmune diseases or medical conditions, for example T cell mediated disease 

15 such as transplant rejection or rheumatoid arthritis. 

It is disclosed by K. H. Gibson et aL 9 Bioorganic & Medicinal Chemistry Letters, 
1997, 7, 2723-2728 that certain 4-anilinoquinazoline derivatives possess useful EGF RTK 
inhibitory properties. It is also disclosed that l-(6,7-diraethoxyquinazolin-4-yl)-3-phenylurea 
is inactive as an EGF RTK inhibitor, 

20 It is disclosed in International Patent Application WO 98/50370 that certain 

5-substituted quinazoline derivatives may be useful as inhibitors of serine/threonine protein 
kinases. Whilst most of the examples are 4-amino-5-phenoxyquinazolines, there is the 
disclosure of three 4-ureido-5-phenoxyquinazolines, namely of > 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

25 l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea and 
l-I5-(4-methoxyphenoxy)quinazolin^yl]-3-(3-raethoxyphenyl)urea, 

It is disclosed by C. 1. Hong etaL. J. Med. Chem.. 1976, 19, 555-558 that certain 
4-aminopyrazolol3,4-<flpyriraidine derivatives possess growth inhibitory activity against 
cultured LI 2 10 leukaemia cells. The disclosed compounds include:- 

30 l-phenyl-3-(pyrazolol3,4-^pyiimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyia2olo[3,4-£/Jpyiiniidin-^yl)urea, 
1 -(3-chlorophenyl)-3-(pyrazolo[3,4- </Jpyriraidin-4-yl)urea, 
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J-(4-chlorophenyl>3-(pyrazolo[3,4-<fl^ 

l-(2-nuorophenyl)-3-(pyrazolo[3,4-^pyriraidin-4-yl)urca, 

l-bei^yl-3>(pyrazoIo[3A^pyriraidm-4-yl)urea and 

l-(3-phenylpropyl)-3-(pyrazolo[3A^pynniidin-4-yl)urca. 
5 It is disclosed in International Patent Application WO 97/03069 that certain quinoline 

and quinazoline derivatives may be useful as protein tyrosine kinase inhibitors. All of the 

disclosed examples are 4-heteroarylaminoquinazoline derivatives and none of them axe 

1 -heteroaryl-3-(quinazolin-4-yl)urea derivatives. 

It is disclosed in International Patent Application WO 98/43960 that certain 
H 5 10 3-cyanoquinoline derivatives may be useful as protein tyrosine kinase inhibitors. Almost all 
Q of the 398 disclosed examples were 3-cyano-4-anilinoquinoline or 

3-cyano-4-benzylaminoquinoline derivatives. There is no disclosure of any 
*~ (3-cyanoquinolin-4-yl)urea derivatives. 

UH It is disclosed in International Patent Application WO 99/09024 that certain 

p 15 1 -phenyI-3-(quinolin-4-yl)urea derivatives may be useful as antagonists of the human 

C HFG AN72 receptor, a G-protein coupled neuropeptide receptor, and hence may be of 

D 

SI potential use in the treatment of obesity. There is no disclosure as examples of any 1 -phenyl- 

5j 3-(quinazolin-4~yl)urea or l-phenyl-3-(3-cyanoquinolin-4-yl)urea compounds. 

According to one aspect of the invention there is provided a quinazoline derivative of 
20 the Formula I 

N 

'2 



I 

Q* 1 



wherein Q* is a quinazoline-like ring such as a group of the formula la, lb, Ic or Id 

,,CN 



la 
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wherein : 

Y 1 together with the carbon atoms to which it is attached forms a 5- or 6-raembered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and S 
5 provided that the group of formula Ic so formed is not a purine ring; 

Y 2 together with the carbon atoms to which it is attached forms a 5- or 6-merabered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

m is 0, 1 , 2, 3 or 4; 

10 each R 1 group, which may be the same or different, is selected from halogeno, 

trifluororaethyl, cyano, isocyano, nitro, hydroxy, raercapto, amino, formyl, carboxy, 
carbamoyl, <l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]araino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

15 N,N-di-I(l-6C)alkyl]carbaraoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylaraino, 
N^(l-6C)alkyl-(2-6C)alkanoylaraino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylaraino, (3-6C)alkynoylamino, N-(l-6C)alkyl-(3-6C)alkynoylamino, 
N-(l-6C)alkylsulphamoyl, N,N-<li-[(l-6C)alkyl]sulpharaoyl, (l-6C)alkanesulphonylaroino and 
N-(l-6C)alkyHl-6C)alkanesulphonylamino, or from a group of the formula : 

20 Q 3 -X ! ~ 

wherein X 1 is a direct bond or is selected from O, S, SO, SO2, N(R 4 ), CO, CH(OR 4 ), 
CON(R 4 ), N(R 4 )CO, S02N(R 4 ), N(R 4 )S02, OC(R 4 >2, SC(R 4 >2 and N(R 4 )C(R 4 ) 2 , wherein R 4 is 
hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 

25 (l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or CR}) m is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
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N(R 5 ), CO, CH(OR 5 ), CON(R 3 ), N(R 5 )CO, SOjNCR 5 ), N(R 5 )S02, CH=CH and C=C wherein 
R 5 is hydrogen or ( 1 -6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R 1 substituent optionally tears at 
the terminal CH2= or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
5 ( 1 -6C)alkoxycarbonyl, N-( 1 -6C)alkyIcarbaraoyl, N,N-<Ii-[( 1 -6C)alkyl]carbaraoyl, 
araino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl and di-f(l-6C)alkyl]amiiiCH(l-6C)alkyl or 
from a group of the formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is selected from CO and N(R 6 )CO, wherein R 6 is hydrogen or 
10 (l-6C)alkyl, and Q 4 is aryl, aryl-(l-6C)alkyl, heieroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocycIyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within a R 1 substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno substituents or a substituent selected from 
hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
15 (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-{(l-6C)alkyl]amino, 
( 1 -6C)alkoxycarbonyl, N-( 1 -6C)alkylcarbarooyl, N,N-di-[( 1 -6C)alkyl Jcarbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-( 1 -6C)alkylsulphamoyl, N,N-di-[(l -6C)alkyI]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a 
20 group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, S, SO, SO2, N(R 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, S02N(R 7 ), N(R 7 )S02, C(R 7 >20, C(R\S and N(R 7 )C(R 7 )2, wherein R 7 is 
hydrogen or (l-6C)alkyl, and Q 5 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 

25 (l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyHl-6C)alkyl, heteroaryl, heteroaiyl- 
(l-6C)alkyI, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 

30 (2-8C)alkenyl, (2-8C)alkynyl, (l~6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsuIphinyl, (l-6C)alkylsuIphonyl, (l-6C)alkylarnino, 
di-[( 1 -6C)alkyl]amino, ( 1 -6C)alkoxycarbonyl, N-(l -6C)alkyIcarbaraoyl, 
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N J N-di [(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylaraino, 
N-( l -6C)alky l-(2-6C)alkanoylaraino, N-( 1 -6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylaraino and N-(l-6C)alkyI- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

5 ~X 4 -R* 
wherein X 4 is a direct bond or is selected from O and N(R 9 ), wherein R 9 is hydrogen or 
(l-6C)alkyl, and R* is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)a!kyl, di-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylamino-( 1 -6C)alkyl or ( 1 -6C)alkoxycarbonylamino-( 1 -6C)alkyl, or 

10 from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, and any Q 6 -group optionally bears 1 or 2 substituents, which may 

15 be the same or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo or thioxo substituents; 

R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, orR 2 and R 3 
together form a CH 2 , (CH 2 ) 2 or (CH 2 ) 3 group; 

20 Z is O, S, N(ON) or N(R n ), wherein R 11 is hydrogen or (l-6C)alkyl; and 

Q 2 is aryl, aryl-(l-3C)aLkyl, aryl-(3-7C)cycloalkyl, heteroaryl, heteroaryl-(l*3C)alkyl 
or heteroaryl-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-merabened monocyclic or a 9- or 10-merabered bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoras and optionally containing a further 

25 heteroatora selected from nitrogen, oxygen and sulphur, and 

Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluororaethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsuIphinyI, (l-6C)alkylsulpbonyl, 

30 (l-6C)alkylamino,di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyi, 

N-(l-6C)alkyIcarbamoyl, N,N-di-[(l-6C)alkyl]carbaraoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, 
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(3-6C)alkenoylamino, N-( 1 -6C)alkyl-(3-6C)alkenoyl amino, (3-6C)alkynoylaraino, 
N-( 1 -6C)aUcy l-(3-6C)alkynoylamino, N-( 1 -6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulpharaoyl, (l-6C)alkanesulphonyJamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 
5 -X 6 -R 12 
wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl, and R 12 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l^C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylaraino-(l-6C)alkyl or 
di-[(l-6C)alkyl]araino-(l-6C)alkyl, or from a group of the formula : 
10 -X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O, S, SO, SCb, N(R 14 ), CO, CH(OR 14 ), 
CON(R 14 ), N(R l4 )CO, S02N(R 14 ), N(R I4 )S02, C(R l *h0 9 C(R l4 hS and C(R 14 ) 2 N(R 14 ), 
wherein each R 14 is hydrogen or (l-6C)alkyl, and Q 7 is aryl, aryl-( 1 -6C)alkyl, heteroaryl, 
heteroaryI-(l-6C)alkyI, heterocyclyl or heterocyclyl-(l-6C)alkyl, or Q 2 is optionally 

15 substituted with a (l-3C)alkylenedioxy group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, <2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyIoxy, 

20 (l-6C)allcylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylaroino, 
di-[( 1 -6C)alkyl]araino, ( 1 -6C)alkoxycarbonyl, N-( 1 -6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, <2-6C)alkanoyIaraino, 
N-( 1 -6C)alkyl-(2-6C)alkanoylamino, N-( 1 -6C)alkyisulphamoyl, 
N,N-di-[(l-6C)alkyl]sulpharaoyl, (l-6C)alkanesulphonylaraino and N-(l-6C)alkyl- 

25 (l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 8 -R 15 

wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)alkyl, and R 13 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano- (l-6C)alkyI, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
30 di-[(l-6C)alkyl]aroino-(l-6C)aUcyl, 

and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 or 2 
oxo or thioxo substituents; 
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or a pharmaceutically-acceptable salt thereof; 

provided that the compounds :- 

l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
5 1 -[5-(4-methoxyphenoxy)quinazoUn^-yl]-3-(3-bromophenyl)urea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 

1 -phenyl-3-(pyrazolol3,4-</) pyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3,4^pyrimidin^yl)urea, 

l-(3^hlorophenyl)-3-(pyi^olo[3,4-£flp>rimidin^-yl)urea, 
10 1 -(4-chlorophenyl)-3-(pyrazolo[3 > 4-^pyrimidin-4-yl)urea, 

l-(2-fluorophenyl)-3-(pyi^olo[3,4-rfJpyriraidin-4-yl)urea, 

l-benzyl-3-(pyrazolo[3,4-*flpyrimidin-4-yl)urea and 

l-(3-phenylpropyl)-3-(pyrazolo[3,4-^pyriraidin-4-yl)urca are excluded. 

In this specification the generic term "alkyl" includes both straight-chain and 
15 branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 

are specific for the straight-chain version only and references to individual branched-chain 

alkyl groups such as "isopropyl" are specific for the branched-chain version only. An 

analogous convention applies to other generic terms. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
20 above may exist in optically active or raceraic forms by virtue of one or more asymmetric 

carbon atoms, the invention includes in its definition any such optically active or racemic 

form which possesses the above-mentioned activity. The synthesis of optically active forms 

may be carried out by standard techniques of organic chemistry well known in the art, for 

example by synthesis from optically active starting materials or by resolution of a racemic 
25 form. Similarly, the above-mentioned activity may be evaluated using the standard laboratory 

techniques referred to hereinafter. 

It is to be understood that the hydrogen atom which is shown at the 2-position in each 

of the part structures of the formulae la, lb, Ic and Id indicates that that position remains 

unsubstituted by any R 1 group. 
30 Suitable values for the generic radicals referred to above include those set out below. 

A suitable value for any one of the groups (Q 2 to Q 7 ) when it is aryl or for the aryl 

group within a *Q' group is, for example, phenyl or naphthyl, preferably phenyl. 
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A suitable value for a (3-7C)cycloalkyl group within Q 2 or for Q 3 or Q 4 when it is 
(3-7C)cycIoalkyl is, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl or bicyclo[2.2. IJheptyl and a suitable value for Q 3 or Q 4 when it is 
(3-7C)cycloalkenyl is, for example, cyclobutenyl, cyclopentenyl, cyclohexenyl or 
5 cyclohepienyl. 

A suiuble value for Q 2 when it is a 5- or 6-raerabered monocyclic or a 9- or 
10-raerabered bicyclic heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally 
containing a further heteroatom selected from nitrogen, oxygen and sulphur is, for example, 
pyirolyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 
10 thiadiazolyl, triazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, indolyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably isoxazolyl, 
1,2,3-triazolyl, pyridyl, benzothiazolyl, quinolyl or quinazolinyl. 

A suitable value for any one of the 4 Q' groups, Q 3 to Q 7 ,when it is heteroaryl or for the 

15 heteroaryl group within a *Q' group is, for example, an aromatic 5- or 6-raembered 
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example furyl, pyirolyl, thienyl, oxazolyl, 
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, 

20 benzo thienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl, preferably 
thienyl, 1,2,3-triazolyl, pyridyl, quinolyl, quinazolinyl or quinoxalinyl. 

A suitable value for any one of the 4 Q* groups, Q 3 to Q 7 , when it is heterocyclyl or for 
the heterocyclyl group within a group is, for example, a non-aromatic saturated or 

25 partially saturated 3 to 10 raembered monocyclic or bicyclic ring with up to five heteroatoms 
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl, 
tetrahydropyranyl, pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro- 1 ,4-thiazinyl, 
l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, horoopiperidinyl, piperazinyl, homopiperazinyl, 
dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or tetrahydropyrimidinyl, preferably 

30 pyrrolidin-l-yl, pyrrolidin-2-yl, moipholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, 
piperidino, piperidin-3-yl, piperidin-4^yl, homopiperidin-l-yl, piperazin-l-yl or 
horaopiperazin-l-yl, more preferably piperidin-4-yl. A suitable value for such a .group which 
bears 1 or 2 oxo or thioxo substituents is, for example, 2-oxopyrrolidinyl, 



WO 01/041 02 PCT/GB00/02566 

• 11 - 

2-thioxopyrrolidinyl, 2-oxoirnidazolidinyl, 2-thioxoimidazolidinyl, 2-oxopiperidinyl, 
2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyl. 

A suitable value for a *Q* group when it is heteroaryl-(l-6C)alkyl is, for example, 
heteroarylmelhyl, 2-heteroarylethyl and 3-heieroarylpropyl. The invention comprises 
5 corresponding suitable values for 4 Q' groups when, for example, rather than a 
he*eroaryl-(l-6C)alkyl group, an aryl-(l-6C)alkyl, (3-7C)cycloalkyl-(l-6C)alkyI, 
(3-7C)cycloalkenyl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyl group is present 

When, as defined hereinbefore,Y l together with the carbon atoms to which it is 
attached forms a 5- or 6-merabered aromatic or partially unsaturated ring comprising 1 to 3 

10 heteroatoms selected from O, N and S (provided that the group of formula Ic so formed is not 
a purine ring), ring Y 1 is suitably unsaturated or partially unsaturated wherein a -CH2- group 
can optionally be replaced by a -CO- group and a ring nitrogen atom may optionally bear a 
(l-6C)alkyl group. Diradicals of suitable fused Y 1 rings include thiendiyl, furandiyl, 
pyrazolediyl, oxazolediyl, isoxazolediyl, thiazolediyl, isothiazolediyl, 1 ,2,3-oxadiazolediyl, 

15 l,2,3-tria2X>lediyl, pyridinediyl, pyiimidinediyl, pyrazinediyl, pyridazinediyl and 

1,3,4-triazinediyl. Examples of suitable bicyclic rings of formula Ic formed by the fusion of 
ring Y 1 to the adjacent pyrimidine ring include furopyrimidinyl, thienopyrimidinyU 
pyrrolopyrimidinyl, pyrrolinopyrimidinyl, oxopyrrolinopyrimidinyl, oxazolopyrimidinyl, 
oxazolinopyrimidinyl, oxooxazolinopyrimidinyl, isoxazolopyrimidinyl, thiazolopyrimidinyl, 

20 thiazolinopyrimidinyl, oxothiazolinopyrimidinyl, isothiazolopyrimidinyl, 
oxoimidazolinopyrimidinyl, pyrazolopyrimidinyl, pyrazolinopyrimidinyi, 
oxopyrazolinopyriraidinyl, pyridopyrimidinyl, pyrimidopyrimidinyl and pteridinyl. Preferably 
the bicyclic ring of formula Ic is furo[3,2-</|pyriraidinyl, furo[2,3^/Jpyiiraidinyl, 
thieno[3,2-rf)pyriraidinyl, thieno[2,3-<flpyrimidinyl, pynolo[3,2-*/)pyrimidinyi, 

25 pyrrolo[2,3-<flpyrimidinyl, oxazolo[5,4-</Jpyrimidinyl, oxazolo[4,5-^pyrimidinyl, 
thia2X)lo[5,4-J)pyrimidinyl, ttaazolo[4,5-<f)pyriraidinyl, pyrido[23-^]pyrimidinyl, 
pyrido[3,4~^pyrimidinyl, pyrido[4,3-^pyrimidinyI, pyrido[3,2-*flpyrimidinyl, 
pyrimido[4,5-J]pyrimidinyl, pyrimido[5,6-J)pyriraidinyl or pteridinyl. More specifically the 
bicyclic ring of formula Ic is 6-oxopyiTolino[2,3-^pyrimidin-4-yl, 

30 6-oxopyirolino[3^-£flpyrimidin-4-yl, 2-oxooxazolino[5,4~^pyriroidin-7-yl, 
2-oxothiazolino[5,4-^pyrimidin-7-yl, 2-oxooxazolino[4,5-^pyrimidin-7-yl, 

2- oxothiazolino[4,5-^pyrimidin-7-yl, 2-oxoimidazolino[4^-^pyrimidin-7-yl, 

3- oxopyrazoliJiol3,4-^/Ipyrimidin-4*yl or 3-oxcpyrazolino{4,3-</Jpyriraidin-7-yL Further 
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preferred bicyclic rings of formula 1c include thieno[3,2-^pyriraidinyl, 
thieno[2,3-<flpyriraidinyl, thiazolo[5,4-J)pyrimidinyl, pyrido[2,3-</)pyrimidinyl, 
pyrido[3,4-</)pyrimidinyl, pyrido[4,3-^Gpyrimidinyl, pyrido[3,2-</lpyrimidinyl and pteridinyl, 
more specifically thieno[3,2-<flpyrimidin-4-yl, thieno[2,3*^Jpyriraidin-4-yl, 
5 thiazolo[5 s 4~</)pyriraidin-7-yl, pyrido[23-<flpyrimidin-4-yl, pyrido[3,4-*/Jpyrimidin-4-yl, 
pyrido[4,3-*flpynniidin-4-yl, pyrido[3,2-d]pyrimidin-4-yl and pteridin-4-yl. 

When, as defined hereinbefore, Y 2 together with the carbon atoms to which it is 
attached forms a 5- or 6-raerabered aromatic or partially unsaturated ring comprising 1 to 3 
heteroatoms selected from O, N and S, ring Y is suitably unsaturated or partially unsaturated 

10 wherein a -CH 2 - group can optionally be replaced by a -CO- group and a ring nitrogen atom 
may optionally bear a (l-6C)alkyl group. Diradicals of suitable fused Y 2 rings include 
thiendiyl, furandiyl, iraidazolediyl, pyrazolediyl, oxazolediyl, isoxazolediyl, thiazolediyl, 
isothiazolediyl, 1,2,3-oxadiazolediyl, 1,2,3-triaiolediyl, pyridinediyl, pyrimidinediyl, 
pyrazinediyl, pyridazinediyl and 1,3,4-triazinediyl. Examples of suitable tricyclic rings of 

15 formula Id formed by the fusion of ring Y to the adjacent quinazoline ring include 

imidazoquinazolinyl, oxazoloquinazoiinyl, thiazoloquinazolinyl, [ 1 t 2,3]triazoloquinazolinyl, 
pyrazoloquinazolinyl, pyrroloquinazolinyl, oxoimidazolinoquinazolinyl, 
oxooxazolinoquinazolinyl, oxothiazolinoquinazolinyl and oxopyrazolinoquinazolinyl. 
Preferably the tricyclic ring of formula Id is 3H-iraidazo[4,5-$]quinazolinyl, 

20 oxazolo[4,5-£]quinazolinyl, thiazolo(4,5-£]quinazolinyl, 

3H-[ 1 ,2,3]triazolo[4^^]quinazolinyl, 1 H-pyrazolo[3,4-£]quinazolinyI, 
6H-pyrrolo[2,3-^]quinazolinyL, 2-oxo- 1 ^2-dihydro-3H-imidazo[4,5-^]quinazolinyl, 

2- oxo- 1 ^-dihydrooxazolo[4^-£]quinazolinyl, 2-oxo- 1 ,2^ihydrothiazolo[4,5- ( g]quinazolinyl, 

3- oxo-2,3-dihydro- lH-pyTazolo[3,4-g]quinazoIinyL, pyrido[23-£]quinazolinyl, 

25 pyrimidino[4,5-£]cinnolinyl, pyriraidino[4,5-£]quinazolinyl, pyrazino[23-5]quinazolinyl, 

7- oxo-6,7-dihydropyrido[23-£]quinazolinyI, pyrazino[2,3-^]quinazolinyl and 

8- oxo-8,9-dihydropyrazino[23-£]quinazolinyL More specifically the tricyclic ring of 
formula Id is 3H-imidazo[4,5-£]quinazolin-8-yl, oxazolo[43-£]quinazolin-8-yl, 
thiazolo[4,5- ( g]quinazolin-8-yl, 3H-[l,23]triazolo[4,5-£]quinazolin-8-yl, 

30 1 H-pyrazoIo[3,4-£]quinazolin-8-yl, 6H-pynx>lo[23-£]quinazolin-4~yl, 2-oxo- 

1 ,2^ihydro-3H-imidazo[43-£]quinazolin-8-yl, 2-oxo- 1 t 2-dihydrooxazolo[4,5-£]quinazolin- 
8-yl, 2-oxo- U2-dihydrothiazoIo[4,5-^]quinazolin-8-yl, 3-oxo-23-dihydro- 
lH-pyrazolo[3,4-£]qumazolin-8-yl, pyrido[23-£]quinazolin-4-yl, 
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pyrimidino[4,5 -£)cinnolin-9-yl, pyrirnidino[4,5-£]quinazolin-4-yl, 
pyrazino[2,3-£)quinazolin-4-yl, 7-oxo-6,7 -dihydropyrido[2,3-£]quinazolin-4~yl, 
pyrazino[2,3-£]qmnazolin^4-yl or 8-oxo-8,9-dihydropyrazino[2,3-£]quinazolin-4-yl. Further 
preferred tricyclic rings of formula Id include 3-methyl-3H-imidazo[4,5-£]quinazoIin-8-yl, 
5 3- methyl- 3H-[1 ,2,3]triazolo[4,5-£)quinazolin-8-yl, 3-rnethyl-2-oxo-l,2-dihydro- 

3H-imidazo[4,5-£]quinazolin-8-yl, pyrazino[2,3-£]quina£olin-4~yl and 9-methyl-8-oxo- 
8,9-dihydropyrazino[2,3-^]quinazolin-4-yl. 

Suitable values for any of the *R* groups (R 1 to R 16 ), or for various groups within an 
R l substituent, or within a substituent on Q 2 include:- 



10 forhalogeno 
for(l-6C)alkyL 
for (2-8C)alkenyl: 
for (2-8C)alkynyl: 
for (I-6C)alkoxy: 

15 for (2-6C)alkenyloxy: 
for (2-6C)alkynyloxy: 
for(l-6C)alkylthio: 
for (l-6C)alkyisulphinyl: 
for (l-6C)alkylsulphonyl: 

20 for (l-6C)alkylaraino: 

for di-[(l-6C)alkyl]amino: 
for (l-6C)aUcoxycarbonyl: 



25 



for N-(l-6C)alkylcarbaraoyl: 



for N^N-di-td-eQalkyllcarbaraoyl: 



30 for (2-6C)alkanoyl: 
for (2-6C)alkanoyloxy: 
for (2-6C)alkanoylaraino: 



fluoro, chloro, bromo and iodo; 

methyl, ethyl, propyl, isopropyl and tert-butyl; 

vinyl, allyl and but-2-enyl; 

ethynyl, 2-propynyl and but-2-ynyl; 

methoxy, ethoxy, propoxy, isopropoxy and butoxy; 

vinyloxy and allyloxy; 

ethynyloxy and 2-propynyloxy; 

methylthio, ethylthio and propylthio; 

methyls ulphinyl and ethylsulphinyl; 

methylsulphonyl and ethylsulphonyl; 

methylamino, ethylamino, propylamino, 

isopropylamino and butylamino; 

dimethylamino, diethylamino, N-ethyl- 

N-roethylaraino and diisopropylamino; 

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 

and tert-butox ycarbonyl : 

N - methy lcarbamoy 1 , N-ethylcarbamoyl and 

N- propy lcarbam oy 1 ; 

N,N -di methy lcarbam oyl , N-ethyl- 

N-methylcarbaraoyl and N,N-diethylcarbaraoyl; 

acetyl and propionyl; 

acetoxy and propionyloxy; 

acetamido and propionamido; 
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for N-(l-6C)alkyl-(2-6C)aIkanoylarnino: N-methylaceiamido and N-raethylpropionamido; 
for N-(l-6C)alkykulphamoyl: N-raethylsulpharaoyl and N-ethylsulphamoyl; 

for N,N-di-l(l-6C)alkyl]sulphamoyl: N,N-dimethylsuIpharaoyl; 

for (l-6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino; 

5 for N-(l-6C)alkyl-(l-6C)alkanesulphonylamino: N-raethybiiethanesulphonylaniino and 

N-methyleihanesulphonylanrino; 
for (3-6C)aUcenoylaraino: acrylamido, methacrylaraido and crotonarnido; 

for N-(I-6C)alkyl-(3-6C)alkenoylaraino: N-raethylacrylaraido and N-methylcrotonarnido; 
for (3-6C)alkynoylaraino: propiolamido; 
10 for N-( 1 -6C)alkyl-(3-6C)alkynoylamino: N-raethylpropiolarnido; 

for am ino-( 1 -6C)alkyl : aminomethyl, 2-arainoethyl, 1 -aminoethyl and 

3-aminopropyl; 

for (l-6C)alkylaroino-(l-6C)alkyl: methylarainoraethyl, ethylaminoraethyl, 

1- methylaminoethyl, 2-methyIaminoethyl, 

2- ethylaminoethyl and 3-methylaminopropyl; 
for di-[(l -6C)alkyl]amino-( 1 -6C)alkyl: dimethylaminomethyL, diethylarainomethyl, 

1- diroethylaminoethyl t 2-diraethylaminoethyl and 

3- dimethylaminopropyl; 

chlororaethyl, 2-chloroethyl, I-chloroethyl and 
3-chloropropyl; 

hydroxyraethyl, 2-hydroxyethyl, 1-hydroxyethyl and 
3-hydroxypropyl; 

raethoxyraethyl, ethoxymethyl, 1 -racthoxycthyl, 

2- raethoxyethyI, 2-ethoxyethyl and 

3- raethoxypropyl; 

cyanomethyl, 2-cyanoethyl, 1 -cyanoeihyl and 
3-cyanopropyl; 

aceiamidoraethyl, propionamidomethyl and 
2-acetamidoethyl; and 

30 for (l-6C)a!koxycarbonylaraino-(l-6C)alkyl: methoxycarbonylaminoraethyl, 

ethoxycarbonylaroinoroethyl, 
tert- butoxycarbonylaminomcthyl and 
2-methoxycarbonylaminoethyL 



20 



25 



for halogeno-(l-6C)aIkyl: 
for hydroxy-(l-6C)alkyl: 
for (l-6C)alkoxy-(l-6C)aIkyl: 

for cyano-(l-6C)alkyl: 

for (2-6C)alkanoylaraino-(l-6C)alkyl: 
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A suitable value for (R l ) m or for a substituent on Q 2 when it is (l-3C)alkylenedioxy is, 
for example, methylenedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent 
ring positions. 

When, as defined hereinbefore, an R 1 group forms a group of the formula Q 3 -X*- and, 
5 for example, X 1 is a OC(R 4 >2 linking group, it is the carbon atom, not the oxygen atom, of the 
OC(R 4 >2 linking group which is attached to the quinazoline-like ring such as the ring of 
formula la and the oxygen atom is attached to the Q 3 group. Similarly, when, for example a 
CH 3 group within a R 1 substituent bears a group of the formula -X 3 -Q 5 and, for example, X 3 is 
a C(R 7 )20 linking group, it is the carbon atom, not the oxygen atom, of the C(R 7 >20 linking 
io group which is attached to the CH 3 group and the oxygen atom is linked to the Q 5 group. A 

D 

p similar convention applies to the attachment of the groups of the formulae Q 4 -X 2 - and -X 7 -Q 7 . 

^ As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a 

^0 R 1 substituent may be optionally separated by the insertion into the chain of a group such as 

Ifl O, CON(R 5 ) or C=C. For example, insertion of a C^C group into the ethylene chain within a 

p 15 2-morpholinoethoxy group gives rise to a 4~raorpholinobut-2-ynyloxy group and, for example, 

I s * insertion of a CONH group into the ethylene chain within a 3-methoxypropoxy group gives 

D 

%| rise to, for example, a 2-(2-raethoxyacetamido)ethoxy group. 

j~j When, as defined hereinbefore, any CH 2 =CH- or HC^C- group within a R 1 substituent 

optionally bears at the terminal CH2= or HC= position a substituent such as a group of the 

20 formula Q 4 - X 2 - wherein X 2 is, for example, NHCO and Q 4 is a heterocyclyl-(l-6C)alkyl 
group, suitable R 1 substituents so formed include, for example, N-[heterocyclyl- 
(l-6C)alkyl]carbamoyl vinyl groups such as N-(2-pyrrolidin-l-yIethyl)carbaraoyl vinyl or 
N-[heterocyclyl-(l-6C)alkyl]carbamoylethynyl groups such as N-(2-pyrrolidin- 
1 -ylethyl)carbaraoylethynyl. 

25 When, as defined hereinbefore, any CH2 or CH3 group within a R 1 substituent 

optionally bears on each said CH2 or CH3 group one or more halogeno substituents, there are 
suitably 1 or 2 halogeno substituents present on each said CHb group and there are suitably 
1, 2 or 3 halogeno substituents present on each said CH3 group. 

When, as defined hereinbefore, any CH 2 or CH3 group within a R 1 substituent 

30 optionally bears on each said CH2 or CH3 group a substituent as defined hereinbefore, suitable 
R 1 substituents so formed include, for example, hydroxy-substituted heterocyclyl- 
(l-6C)alkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy- 
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3-raorpholinopropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3-amino- 
2-hydroxypropoxy, hydroxy-substituted (l-6C)alkylamino-(2-6C)alkoxy groups such as 
2-hydroxy-3-raethylaminopropoxy, hydroxy-substituted di-[(l-6C)alkyl]amino-(2-6C)alkoxy 



5 (l-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy- 
3-raorpholinopropyIamino, hydroxy-substituted amino-(2-6C)alkylaraino groups such as 
3-amino-2-hydroxypropylamino, hydroxy-substituted ( 1 -6C)alkylaniino-(2-6C)alkylaraiiio 
groups such as 2-hydroxy-3-methylaminopropylamino, hydroxy-substituted 
di-[(l-6C)aUcyl]araino-(2-6C)alkylaraino groups such as 3-diraethylaraino- 

10 2-hydroxypropylamino, hydroxy-substituted (l-6C)alkoxy groups such as 2-hydroxyethoxy, 
(l-6C)alkoxy-substituted (l-6C)alkoxy groups such as 2-methoxyethoxy and 
3-ethoxypropoxy, (l-6C)alkylsulphonyl-substituted (l-6C)alkoxy groups such as 
2-raethylsulphonylethoxy and heterocyclyl-substituted (l-6C)alkylaraino-(l-6C)alkyl groups 
such as 2-morpholinoethylaminomethyl, 2-piperazin-l-ylethylaminomethyl and 

15 3-morpholinopropylaminomethyl. 

A suitable pharrnaceutically-acceptable salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 
triiluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 

20 which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
raethylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 



groups such as 3-dimethylamino-2-hydroxypropoxy, hydroxy-substituted heterocyclyl- 



25 



According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I 




Q 1 



I 



wherein Q 1 is a quinazoline-Iike ring such as a group of the formula la, lb, Ic or Id 
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(R 1 ), 




la 



(R 1 ), 




CN 



b 
a 

m 

M 

O 



(R 1 )„ 




Ic 



( R1 )ri 




N H 



Id 



wherein : 

Y 1 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
S aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and S 
provided that the group of formula Ic so formed is not a purine ring; 

Y 2 together with the carbon atoms to which it is attached forms a 5- or 6-membered 
aromatic or partially unsaturated ring comprising 1 to 3 heteroatoms selected from O, N and 
S; 

10 m is 0, 1,2, 3 or 4; 

each R 1 group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyaho, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 

15 (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, M-(l-6C)alkylcarbarooyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyK2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3 6C)alkenoyIaraino, (3-6C)alkynoylamino, N-( 1 -6C)alkyI-(3-6C)alkynoyIamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, ( 1 -6C)alkanesulphonyl amino and 

20 N-(l-6C)alkyl-(l-6Qalkanesulphonylaraino, or from a group of the formula : 

Q 3 -x ! - 

wherein X 1 is a direct bond or is selected from O, S, SO, SCfe, N(R 4 ), CO, CFKOR 4 ), 
CON(R 4 ), N(R 4 )CO, S02N(R 4 ), N(R 4 )S02, OC(R 4 )2, SC(R 4 >2 and NCR^CCR 4 ^, wherein R 4 is 
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hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)aIkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycIoalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, hetcrocyclyl or heterocyclyl-(l-6C)alkyl, or (R ! ) m is (l-3C)alkylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
5 are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
N(R 5 ), CO, CH(OR 5 ), CON(R 5 ), N(R 5 )CO, SC^NKR 5 ), N(R 5 )S02, CH=CH and C^C wherein 
R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH2=CH- or HC=C- group within a R 1 substituent optionally bears at 
the terminal Cfrh= or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
~j 10 (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbaraoyl, N,N-di-[(l-6C)alkyl]carbaraoyl, 

0 amino-(l-6C)alkyl, (]-6C)alkylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or 
£ from a group of the formula : 

1 Q 4 ~X 2 - 

W wherein X 2 is a direct bond or is selected from CO and N(R 6 )CO, wherein R 6 is hydrogen or 

a 

O 15(1 -6C)alky 1, and Q is aryl, aryl-( 1 -6C)alkyl, heteroaryl, heteroaryl-( 1 -6C)alkyl, heterocyclyl 

!==& 

U or heterocyclyl-(l-6C)alkyl, 

M and wherein any CH2 or CH3 group within a R 1 substituent optionally bears on each 

p 

ry said CH2 or CH3 group one or more halogeno substituents or a substituent selected from 

hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 

20 (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]araino, 
( 1 -6C)alkoxycarbonyl, N-(l -6C)alkylcarbaraoyl, N,N-di-[( 1 -6C)alkyl}carbaraoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulpharaoyl, N,N-dH(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyHl*6C)alkanesulphonylamino, or from a 

25 group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, S, SO, SCfe, N(R 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, S02N(R 7 ), N(R 7 )SC>2, C(RV>, CO^hS and N(R 7 )C(R 7 >2, wherein R 7 is 
hydrogen or (l-6C)alkyl, and Q 5 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
30 (l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-oC)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyI, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
5 (l-6C)alkylthio, (l-6C)allcylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl)aroino, (l-6C)aDcoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, <2-6C)alkanoylamino, 
N-(l -6C)alkyl-(2-6C)alkanoylamino, N-(l -6C)alkylsulpharaoyl, 
N,N-di-[( 1 -6C)alkyl)sulphamoyI, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
10 (l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 4 -R 8 

wherein X 4 is a direct bond or is selected from O and N(R 9 ), wherein R 9 is hydrogen or 
(l-6C)aUcyl, and R* is halogeno-(l-6C)alkyl, hydroxy^ l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
15 di-[( 1 -6C)alkyl]amino-( 1 -6C)alkyl, or from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

20 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo or thioxo substituents; 

R 2 is hydrogen or (l-6C)alkyl and R 3 is hydrogen or (l-6C)alkyl, or R 2 and R 3 
together form a CH2, (CH 2 )2 or (CH 2 >3 group; 

Z is O, S, N(C=N) or N(R n ), wherein R 11 is hydrogen or (l-6C)alkyl; and 

25 Q 2 is aryl, aryl-(l-3C)alkyl, aryl-(3-7C)cycloalkyI, heteroaryl, beteroaryl-(l-3C)alkyl 

or heteroaryI-(3-7C)cycloalkyl wherein each aryl group is phenyl or naphthyl and each 
heteroaryl group is a 5- or 6-raembered monocyclic or a 9- or 10-membered bicyclic 
heteroaryl ring containing 1 or 2 nitrogen heteroatoms and optionally containing a further 
heteroatom selected from nitrogen, oxygen and sulphur, and 

30 Q 2 is optionally substituted with 1, 2, 3 or 4 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 




WO 01/04102 PCTyGBOO/02566 

-20- 

(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsuIphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylaniino, di-[(l-6C)alkyI]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyI, (2-6C)alkanoyl, 
(2-6C)aUcanoyloxy, (2-6C)alkanoylaraino, N-(l-6C)alkyl-(2-6C)alkanoylaraino, 
5 (3-6C)alkenoylamino, N-(l-6C)alkyl-(3-6C)alkenoylaraino, (3-6C)alkynoylaraino, 
N-(l -6C)alkyl-(3-6C)alkynoyIamino, N-( 1 -6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulpharaoyl, (l-6C)alkanesulphonylaraino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylaraino, or from a group of the formula : 

-X 6 -R 12 

10 wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl and R 12 is halogeno-(l-6C)aIkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, araino-(l-6C)alkyl, (l-6C)aUcylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]araino-(l-6C)alkyl, or from a group of the formula : 

-X 7 -Q 7 

15 wherein X 7 is a direct bond or is selected from O, S, SO, SO2, N(R 14 ), CO, CH(OR 14 ), 
CON(R' 4 ), N(R ,4 )CO, SOaNCR 14 ), N(R ,4 )S0 2 , C(R 1A hO, CCR 14 )^ and COR'^NCR 14 ), 
wherein each R 14 is hydrogen or (l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or heierocyclyl-(l-6C)a!kyl, or Q 2 is optionally 
substituted with a (l-3C)alkylenedioxy group, 

20 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on Q 2 

optionally bears 1 , 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-$C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 

25 di-[(l-6C)aIkyI]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2^C)alkanoylamino,N-(l-6C)alkylsulphamoyl, 
H,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylaroino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonyl amino, or from a group of the formula : 

30 -X*-R 15 

wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-oC)alkyl, and R 15 is halogeno-(l-6C)aJJkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
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cyano-(l-6C)alkyI, araino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 

di-[( 1 -6C)alkyl]amino-( 1 -6C)alkyl, 

and wherein any heterocyclyl group within a substituent on Q 2 optionally bears 1 

oxo or thioxo substituents; 
5 or a pharmaceutically-acceptable salt thereof; 

provided that the compounds :- 

l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 

l-[5-(4-raethoxyphenoxy)quinazolin-4-yl]-3-phenyIurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-broniophenyl)urca, 
10 l-[5-(4-raethoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea, 

l-phenyl-3-(pyrazolo[3,4-</)pyrimidin-^yl)urea, 

l-(2-chlorophenyl)-3-(pyrazolo[3 t 4-^Jpyrimidin-4-yl)urea, 

1 -(S^hlorophenylJ-S-CpyrazololS^^pyrimidin-^y^urea, 

l-(4^Worophenyl)-3«(pyrazolo[3A^pyriniidin-4-yl)urea, 
1 5 1 -(2-fluorophenyl)-3-(pyrazolol3,4-4pyrimidin-4-yl)uma, 

1 -benzyl-3-(pyi^olo[3,4-rfJpyriraidin-4-yI)urea and 

l-(3-phenylpropyl>3-(pyrazolo[3,4-^pyriraidin-4-yl)urea are excluded. 

Particular novel compounds of the invention include, for example, 

(i) quinazoline derivatives of the Formula II 



wherein each of m, R\ R\ R 3 , Z and Q 2 has any of the meanings defined hereinbefore; 
(ii) quinoline derivatives of the Formula IE 
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wherein each of m, R 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined hereinbefore; 
(iii) pyrimidine derivatives of the Formula TV 

R3 



(R 1 ), 




rv 



m 



5 wherein each of ra, R 1 , Y 1 , R 2 , R 3 , Z and Q z has any of the meanings defined hereinbefore; 
and 

(iv) quinazoline derivatives of the Formula V 

R3 




(R 1 )m 

wherein each of ra, R 1 , Y 2 , R 2 , R 3 , Z and Q 2 has any of the meanings defined hereinbefore. 
10 Subject lo the provisos described hereinbefore, further particular novel compounds of 

the invention include, for example, quinazoline derivatives of the Formula II, or 
pharroaceutically-acceptable salts thereof, wherein, unless otherwise stated, each of m, R 1 , R 2 , 



# 

WO 01/04102 

-23 

R 3 , Z and Q 2 has any of the meanings defined hereinbefore or in paragraphs (a) to (o) 
hereinafter 

(a) ra is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
halogeno, trifluororaethyl, hydroxy, amino, carbamoyl, (l-6C)alkyI, (2-8C)alkenyl, 
5 (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylaraino, di-l(l-6C)alkyl]amino, 

N-( 1 -6C)alkylcarbamoyl, KN-di-f ( 1 -6C)alkyl]carbamoyl, (2-6C)alkanoylamino, 
N-(l -6C)alkyl-(2-6C)alkanoylaraino, (3-6C)alkenoylamino, N-( 1 -6C)alkyl- 
(3-6C)alkenoylaraino, (3-6C)alkynoylamino and N-( 1 -6C)alkyl-(3-6C)alkynoylamino, 
or from a group of the formula : 

10 Q 3 -x ! - 

wherein X 1 is a direct bond or is selected from O, N(R 4 ), CON(R 4 ), N(R 4 )CO and OC(R 4 ) 2 
wherein R 4 is hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, cycloalkyl- 
(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 

15 are optionally separated by the insertion into the chain of a group selected from O, N(R 5 ), 
CON(R 5 ), N(R 5 )CO, CH=CH and C=C wherein R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC^C- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HC= position a substituent selected from carbamoyl, 
N-(l-6C)alkylcarbaraoyl, N,N-di-[(l-6C)alkyl]carbaraoyl, araino-( 1 -6C)alkyl, 

20 ( 1 -6C)alkylamino-( 1 -6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or from a group of the 
formula : 

Q 4 -X 2 ~ 

wherein X 2 is a direct bond or is CO or N(R 6 )CO, wherein R 6 is hydrogen or (l-6C)alkyl, and 
Q 4 is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyi, 
25 and wherein any CH 2 or CH3 group within a R 1 substituent optionally bears on each 

said CH 2 or CH3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 
(l-6C)alkylsulphonyi, ( 1 -6C)alkylaroino and di-[(l-6C)alkyl]amino, or from a group of the 
formula : 

-X 3 -Q 5 

30 wherein X 3 is a direct bond or is selected from O, NCR 6 ), CON(R 7 ), N(R 7 )CO and C(R 7 ) 2 0, 
wherein R 7 is hydrogen or (l-6C)alkyU and Q 5 is heteroaryl, heteroaryl-( 1 -6C)alky 1, 
heterocyclyl or heterocyclyl-(l-6C)alkyl, 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, ( 1 -6C)allcyl, (l-6C)alkoxy, 
N-( 1 -6C)aIkylcarbamoyl, N,N-di-[(l-6C)aUcyl]carbaraoyl, amino-(J-6C)alkyl, 
5 (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, (2-6C)alkanoylamino- 
(l-6C)alkyl and (l-6C)alkoxycarbonylaraino-(l-6C)alkyl, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

(b) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
10 halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]araino, 
N-(l-6C)alkylcarbaraoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoylamino, 
N-(l-6C)alkyH2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(l-6C)alkyl-(3-6C)alkynoylaraino, 
15 or from a group of the formula : 

wherein X 1 is a direct bond or is selected from O, N(R 4 ), CON(R 4 ), N(R 4 )CO and OC(R 4 ) 2 

wherein R 4 is hydrogen or (l-6C)alkyL and Q 3 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl- 

(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
20 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 

are optionally separated by the insertion into the chain of a group selected from O, N(R 5 ), 

CON(R 5 ), N(R 5 )CO, CH=CH and C=C wherein R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HC=C- group within a R 1 substituent optionally bears at 

the terminal CH 2 = or HC= position a substituent selected from carbamoyl, 
25 N-(l-6C)alkyIcarbamoyl,2i,NKli-[(l-6C)alkyl]carbaraoyl, amino-(l-6C)alkyl, 

( 1 -6C)alky lamino-( 1 -6C)alkyl and di-[(l-6C)alkyl]araino-(l-6C)a!kyl or from a group of the 

formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is CO or NCR^O, wherein R 6 is hydrogen or (l-6C)alkyl, and 
30 Q 4 is heteroaryl, heteroaryKl-6C)alkyl, heterocyclyl or heterocyclyl-<l-6C)alkyl, 

and wherein any CH 2 or CH3 group within a R 1 substituent optionally bean on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 
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(l-6C)alkylsulphonyl, <l-6C)alkylamino and di-[(J-6C)alkyl)araino, or from a group of the 
formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, N(R 6 ), CON(R 7 ), N(R 7 )CO and C(R 7 ) 2 0, 
5 wherein R 7 is hydrogen or (l-6C)alkyl, and Q 5 is heieroaryl, heteroaryl-(l-6C)alkyl, 

heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heieroaryl or heterocyclyl group within a substituent on R 1 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 

halogeno, trifluoromethyl, hydroxy, amino, (l-6C)alkyl and (l-6C)alkoxy, 
10 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

Q 

p oxo substituents; 

^ (c) m is 1 , 2 or 3, and each R group, which may be the same or different, is selected from 

^0 fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 

LJ] ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylaraino, propylamino, dimethylamino, 

L 15 diethylamino, dipropylamino, N-raethylcarbamoyl, N,N-dimethylcarbamoyl, acetamido, 
M= propionaraido, acrylaraido and propiolamido, or from a group of the formula : 

R Q 3 -X'- 

wherein X 1 is a direct bond or is selected from O, NH, CONH, NHCO and OCH 2 and Q 3 is 
phenyl, benzyl, cyclopropylmethyl, thienyl, 1-imidazolyl, 1,2,3-triazolyl, pyridyl, 
20 2-iraidazol-l-ylethyl, 3-imidazol-l-ylpropyl, 2-(l,2,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyl, 
pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, pyrroiidin-l-yl, pyirolidin-2-yl, morpholino, 
l,l-dioxoteU^ahydro-4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 
horaopiperidin-l-yl, piperazin-l-yl, homopiperazin-l-yl, 2-pyrrolidin-l-ylethyl, 
3-pyrrolidin-l-ylpropyl, pyrroiidin-2-ylraethyl, 2-pyirolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyL, 
25 2-raorpholinoethyl, 3-moipholinopropyl, 2-(l,lHjioxoteu^ydro^H-l,4-thiazin-4-yl)ethyl, 
3-(l , 1 -dioxotetrahydro-4H- 1 ,4~thiazin-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 
piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-ylraethyl, 2-piperidin-4-ylethyl, 

2- horaopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl, 2-homopiperazin-l-ylethyl or 3-homopiperazin-l-ylpropyl, 
30 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 

are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and C=C, 
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and wherein any CH2=CH- or HC=C- group within a R 1 substitueni optionally bears ai 
the terminal CH2= or HC= position a substituent selected from carbamoyl, 
N-roethylcarbaraoyl, N-ethylcarbaraoyl, N-propylcarbamoyl, N,N-dimethylcarbaraoyl, 
aminoraethyl, 2-aminoethy], 3-arainopropyl, 4-aminobutyl, methylarainomethyl, 
5 2-melhylaminoethyl, 3-raethylaminopropyl, 4-raethyIaminobutyl, dimethylarainomethyl, 
2-dimethylaminoethyl, 3-dimethylaminopropyl or 4~dimethylarainobutyl, or from a group of 
the formula : 

Q 4 -X 2 - 

10 wherein X 2 is a direct bond or is CO, NHCO or N(Me)CO and Q 4 is pyridyl, pyridylmethyl, 

2- pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yI, piperazin-l-yl, pynrolidin-1-ylmethyi, 2-pyrrolidin- 1 -ylethyl, 

3- pyrrolidin-l-ylpropyl, 4-pyrrolidin-l-ylbutyl, pyirolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 

3- pyrrolidin-2-ylpropyl, morpholinomethyl, 2-raoipholinoethyl, 3-raoipholinopropyl, 
15 4-morpholinobutyl, piperidinoraethyl, 2-piperidinoethyl, 3-piperidinopropyl, 

4- piperidinobutyl, piperidin-3-ylmethyI, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 
2-piperidin-4-ylethyl, piperazin-l-ylraethyl, 2-piperazin- 1 -ylethyl, 3-piperazin-l-ylpropyl or 
4-piperazin- 1 -ylbutyl, 

and wherein any CH2 or CH3 group within a R 1 substituent optionally bears on each 
20 said CH2 or CH3 group a substituent selected from hydroxy, amino, raethoxy, 

roethylsulphonyl, methylamino and dimethylamino, or from a group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 5 is 
pyridyl, pyridylmethyl, pyirolidin-l-yl, pyrroiidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
25 piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin- 1 -ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidine 

2- ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-raorpholinoethyl, 

3- raorpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 
3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin- 1 -ylethyl or 3-piperazin- 
l-ylpropyl, 

30 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, 
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arainomethyl, methylaminomethyl, dimethylaminomethyl, acetarai do methyl, 
methoxycarbonylaminoraethyl, ethoxycarbonylaminomethyl and 
ten-butoxycarbonylaminoraethyl, 

and wherein any heierocyclyl group within a substituent on R 1 optionally bears 1 or 2 
5 oxo substituents; 

(d) m is 1, 2 or 3, and each R 1 group, which may be the same or different, is selected from 
fluoro, chloro, trifluororaethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 
ethynyl, raethoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, dimethylaroino, 
diethylamide dipropylamino, N-raethylcarbarooyl, N,N-dimethylcarbamoyl, acetamido, 
10 propionamido, acrylamido and propiolamido, or from a group of the formula : 

whercin X 1 is a direct bond or is selected from O, NH, CONH, NHCO and OCH 2 and Q 3 is 
phenyl, benzyl, thienyl, 1,2,3-triazolyl, pyridyl, 2-(l,23-triazolyl)ethyl, 
3-(1^3-triazolyl)propyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, pyrrolidin-l-yl, 
15 pyrroiidin-2-yl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 
pipcridin-3-yl, piperidin-4~yl, horaopiperidin-l-yl* piperazin-l-yl, homopiperazin- 1 -yl, 

2- pyrrolidin-l-ylethyl, 3-pyrrolidin-l-yIpropyl, pyrrolidin-2-ylmethyL, 2-pyrrolidin-2-ylethyl, 

3- pyrroiidin-2-ylpropyl, 2-rooipholinoethyl, 3-rooipholinopropyl, 2-<l t l-dioxotetrahydro- 
4H- 1 ,4-thiazin-4-yl)ethyl, 3-(lJ -dioxotetrahydro-4H- 1 ,4-thiazin-4~yl)propyl, 

20 2-pipcridinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 

piperidin-4-ylmethyi, 2-piperidin-4-ylethyl, 2-horaopiperidin-l-ylethyl, 3-homopiperidin- 
1-ylpropyl, 2-piperazdn-l-ylethyl, 3-piperazin-l-ylpropyl, 2-homopiperazin-J-ylethyl or 
3-homopiperazin- 1-ylpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
25 are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and C^C, 

and wherein any CH 2 =CH- or HC^C- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HC= position a substituent selected from carbamoyl, 
N-raethylcarbamoyl, N-ethylcarbaraoyl, N-propylcarbaraoyl, l^N-dimethylcarbamoyl, 
30 aminomethyl, 2-arainoethyl, methylaminomethyl, 2-methylaminoethyl, dimethylaminomethyl 
or 2-diraethylaminoethyl, or from a group of the formula : 

Q 4 -X 2 - 
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wherein X 2 is a direct bond or is CO, NHCO or N(Me CO and Q 4 is pyridyl, pyridylraethyl, 
2-pyridylethyi, pyrrolidin-l-yl, pyrrolidin-2-yI, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl,piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin- 1 -ylpropyl, pyrrolidin- 

2- ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-raorpholinoelhyl, 

5 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 

3- ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 
1 -ylpropyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
10 methylsulphonyl, methylamino and diraethylaraino, or from a group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 5 is 
pyridyl, pyridylmethyl, pyrrolidine 1-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pynrolidin-l -ylethyl, 3-pyrrolidin- 1 -ylpropyl, pyrrolidine 
15 2-ylraethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-raoipholinoethyl, 

3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 
3-ylethyl, piperidin-4-ylraethyl, 2-piperidin-4-ylethyl, 2-pipera2in-l-ylethyl or 3-piperazin- 

1 - ylpropyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
J0 optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

(e) m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
25 6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl* 
ethynyl, methoxy, ethoxy, propoxy, raethylamino, ethylaraino, dimethylaraino, diethylamino, 
acetamido, propionamido, benzyloxy, cyclopropylraethoxy, 2-iraidazol-l-ylethoxy, 
3-imidazol- 1 -ylpropoxy, 2-(l ,2,3-triazol- 1 -yl)ethoxy, 3-(l ,2,3-triazol- 1 -yl)propoxy, 
pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 
30 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 
pyrroiidin-1-yl, morpholino, piperidino, piperazin-l-yl, 2-pyrroiidin-l-ylethoxy, 
3-pyrrolidin- 1 -ylpropoxy, pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 

2- pym>lidin-2-ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 2-morpholinoethoxy, 
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3-raorpholinopropoxy, 2-(l,l -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 
3-(l, l-dioxoietrahydro-4H-l,4-thia2in-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 

2- piperidin-3-ylethoxy, piperidin-4~ylmethoxy, 2-piperidin-4-ylethoxy, 

5 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l-ylethoxy, 

3- piperazin-l -ylpropoxy, 2-horaopiperazin-l -ylethoxy, 3-homopiperazin-l -ylpropoxy, 
2-pyrrolidin- 1 -ylethylamino, 3-pyrrolidin-l -ylpropylamino, pyrrolidin-3-ylamino, 
pyrrolidin-2-ylraethylaraino, 2-pyirolidin-2-ylethy]amino, 3-pyiTolidin-2-yIpropylamino, 
2-moiphoiinoethylarnino, 3-raoipholinopropylamino, 2-(l,l-dioxotetrahydro- 

10 4H- 1 ,4-thiazin-4-yl)ethylamino, 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yI)propylaraino, 

2- piperidinoethylamino, 3-piperidinopropylamino, piperidin-3-ylaraino, 
piperidin-4-ylamino, piperidin-3-ylmethylamino, 2-piperidin-3-ylethylaraino, 
piperidin-4-ylraethylamino, 2-piperidin-4~ylethylaraino, 2-horaopiperidin- 1 -ylethylamino, 

3- horaopiperidin- 1 -ylpropylamino, 2-piperazin- 1 -ylethylamino, 3-piperazin- 1 -ylpropylamino, 
1 5 2-homopiperazin- 1 -ylethylamino or 3-homopiperazin- 1 -ylpropylamino, 



and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R substituent 



are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and C=C, 

and when R 1 is a vinyl or ethynyl group, the R 1 substituent optionally bears at the 
20 terminal CH2= or HC= position a substituent selected from 

N-(2-dimethylaminoethyI)carbamoyI, N-(3-diraethylarainopropyl)carbaraoyl, 
methylaminomethyl, 2-inethylaminoethyl, 3-melhylaminopropyl, 4-methylaminobutyl, 
dimethylaminomethyL, 2-dimethylaroinoethyl, 3-dimethylarainopropyl and 
4-diraethylaminobutyl, or from a group of the formula : 



wherein X 2 is a direct bond or is NHCO or N(Me)CO and Q 4 is imidazolylmethyl, 
2-imidazolylethyl, 3-imidazolylpropyl, pyridylraethyl, 2-pyridylethyl, 3-pyridylpropyl, 
pyrrolidin-l-ylraethyl, 2-pyrrolidin- 1 -ylethyl, 3-pyrrolidin-l -ylpropyl, 4-pyrrolidin-l-ylbutyl, 
pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pym)lidin-2-ylpropyl, morpholinomethyl, 
30 2-raorpholinoethyl, 3-raorpholinopropyl, 4-raoipholinobutyl, piperidinoraethyl, 
2-piperidinoethyU 3-piperidinopropyl, 4-piperidinobutyl, piperidin-3-ylraethyl, 



25 



Q 4 -X 



2 
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2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, piperazin-l-ylniethyl, 
2-piperazin-l-yIethyl, 3-piperazin-l-ylpropyl or 4-piperazin-l-yl butyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH2 or CH3 group a substituent selected from hydroxy, amino, raethoxy, 
5 raethylsulphonyl, methylaraino and dimethylaraino, 

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on R l 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, raethoxy, aminomethyl, 
acetamidomethyl and tert-butoxycarbonylaminoraethyl, 
10 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo substituents; 

(0 m is 1 or 2 and the R ! groups, which may be the same or different, are located at the 
6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylaraino, ethylamino, dimethylamino, diethylaraino, 
15 acctamido, propionamido, benzyloxy, 2-(l,2,3-triazol-l-yl)ethoxy, 3-(l,2,3-triazol- 

1- yI)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylm ethoxy, 2-pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 

2- pyrid-4~ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 
2-pyrrolidin-l-ylethoxy, 3-pyirolidin-l-ylpropoxy, pyrrolidin-3-yIoxy, pyrroiidin- 

2- ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pynrolidin-2-ylpropoxy, 2-roorpholinoethoxy, 
20 3-raorpholinopropoxy, 2-(I,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 

3- (l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yI)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylroethoxy, 
2-piperidin-3-ylethoxy, piperidin-4-ylraethoxy, 2-piperidin-4-ylethoxy, 2-homopiperidin- 
1-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 

25 2-horoopipeiazin-l-ylethoxy or 3-horaopiperazin-l-ylpropoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and C^C, 

and when R 1 is a vinyl or ethynyl group, the R 1 substituent optionally bears at the 
30 terminal CH2= or HO position a substituent selected from 

N-(2-dimethylaminoethyl)carbamoyl or N-(3-dimethylarainopropyl)carbaraoyl, or from a 
group of the formula : 
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Q 4 -X 



2 



wherein X 2 is NHCO or N(Me)CO and Q 4 is imidazolylmethyl, 2-iraidazolylethyl, 
3-imidazolylpropyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, 2-pyrroIidin-l-ylethyl, 
3-pyrroiidin-l-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrTolidin-2-ylethyl, 3-pyrrolidin-2-ylpropy], 
5 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin- 
3-ylraethyl, 2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4~ylethyl, 2-piperazin- 

1- ylethyl or 3-pipenazin-l-ylpropyl, 

and wherein any CH2 or CH 3 group within a R 1 substituent optionally bears on^ach 
said CH2 or CH3 group a substituent selected from hydroxy, amino, raethoxy, 
10 methyls ulphonyl, raethylamino and diraethylaraino, 

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on R 1 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, amino, methyl, ethyl and raethoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
15 oxo substituents; 

(g) each of R 2 and R 3 is hydrogen or methyl; 

(h) each of R 2 and R 3 is hydrogen; 

(i) Z is O, S or N(R U ), wherein R 11 is hydrogen or (l-6C)alkyl; 

(j) Z is O, S, N(R n ), wherein R 11 is hydrogen, methyl, ethyl or propyl; 
20 (k) Z is O; 

(1) Q 2 is phenyl, benzyl, a-raethyl benzyl, phenethyl, naphthyl, l-(l-naphthyl)ethyl or 

2- phenylcyclopropyl which is optionally substituted with 1, 2 or 3 substituents, which may be 
the same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylamino, 

25 di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbaraoyl, 
(2-6C)alkanoylanaino, or from a group of the formula : 



wherein X 6 is a direct bond or is selected from O and N(R 13 ), wherein R 13 is hydrogen or 
(l-6C)alkyl, and R 12 is hydroxy^ l-6C)alkyl, (l-6C)alkoxy-(l-6C)a!kyl, amino-(l-6C)alkyl, 
30 ( 1 -6C)alkylamino-( 1 -6C)alkyl or di-I(l-6C)alkyl]araino-(l-6C)alkyl, or from a group of the 



-X*-R ] 



formula : 
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wherein X 7 is a direct bond or is selected from O, N(R M ), CO, CON(R 14 ), N(R 14 )CO and 
C(R 14 >20, wherein each R 14 is hydrogen or (l-6C)alkyl, and Q 7 is phenyl, benzyl, heteroaryl 
or heteroaryl-(l-6C)alkyl, 

and wherein any phenyl or heteroaryl group within a substituent on Q 2 optionally bears 
5 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluororaethyl, hydroxy, amino, (l-6C)alkyl and (l-6C)alkoxy; 

(m) Q 2 is phenyl, benzyl, a-methylbenzyl or phenethyl which is optionally substituted with 
1, 2 or 3 substituents, which may be the same or different, selected from fluoro, chloro, 
brorao, trifluoromethyl, cyano, nitro, hydroxy, methyl, ethyl, propyl, tert-butyl, vinyl, ethynyl 
10 and methoxy, or from a group of the formula : 

-X 7 -Q 7 

wherein X 7 is a direct bond or is selected from O and CO, and Q 7 is phenyl, benzyl, pyridyl or 
pyridylraethyl, and wherein any phenyl or pyridyl group within a substituent on Q 2 optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 

15 trifluororaethyL, hydroxy, amino, methyl and methoxy; 

(n) Q 2 is phenyl, benzyl or phenethyl which is substituted with 1 , 2 or 3 substituents, 
which may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano, nitro, hydroxy, methyl, ethyl, propyl, tert-butyl, vinyl, ethynyl and methoxy provided 
that at least one substituent is located at an ortho position (for example the 2-position on a 

20 phenyl group); and 

(o) Q 2 is phenyl, benzyl or phenethyl which is substituted with 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, cyano, 
nitro, hydroxy, methyl, ethyl, propyl, tert-butyl, vinyl, ethynyl and methoxy provided that two 
substituents are located at ortho positions (for example the 2- and 6-positions on a phenyl 
25 group). 

Further particular novel compounds of the invention include, for example, quinoline 
derivatives of the Formula EI, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, R 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined 
hereinbefore or in any of the paragraphs (a) to (o) immediately hereinbefore. 
30 Further particular novel compounds of the invention include, for example, pyrimidine 

derivatives of the Formula IV, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of ra, R ! , R 2 , R 3 , Z and Q 2 has any of the meanings defined 
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hereinbefore or in any of the paragraphs (a) to (o) immediately hereinbefore and Y 1 has any of 
the meanings defined hereinbefore or in paragraphs (a) to (c) hereinafter :- 

(a) bicyclic rings formed by the fusion of ring Y 1 to the adjacent pyriraidine ring include 
thieno[3,2-</]pyrimidin-4-yl, thieno[2,3-</lpyrimidin-4~yl, thiazolo[5,4-^pyrimidin-7-yl, 

5 pyrido[23-J)pyrimidin-4-yl, pyrido[3,4-</Jpyrimidin-4-yl, pyridol4,3-^pyrimidin-4-yl and 
pyrido[3,2-d]pyrimidin-4-yl; 

(b) bicyclic rings formed by the fusion of ring Y 1 to the adjacent pyriraidine ring include 
thieno[3,2-<flpyrimidin-4-yl, pyrido[3 f 4-*/]pyrimidin-4-yl, pyrido[4,3-^pyriraidin-4-yl and 
pyrido[3,2-</)pyriraidin-4-yl; and 

10 (c) the bicyclic ring formed by the fusion of ring Y 1 to the adjacent pyriraidine ring is 
thieno[3,2-</]pyrimidin-4-yL 

Further particular novel compounds of the invention include, for example, quinazoline 
derivatives of the Formula V, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of ra, R 1 , R 2 , R 3 , Z and Q 2 has any of the meanings defined 

15 hereinbefore or in any of the paragraphs (a) to (o) immediately hereinbefore and Y 2 has any of 
the meanings defined hereinbefore or in paragraphs (a) and <b) hereinafter 
(a) tricyclic rings formed by the fusion of ring Y 2 to the adjacent quinazoline ring include 
3H-imidazo[4,5-£]quinazolin-8-yl and 2-oxo- 1 ,2-dihydro-3H-imida20[4,5-^]quinazolin-8-yl; 
and 

20 (b) tricyclic rings formed by the fusion of ring Y 2 to the adjacent quinazoline ring include 
3-raethyl-3H-imidazo[4^-£)quinazolin-8-yl and 3-raethyl-2-oxo-l,2-dihydro- 
3H-iraidazo[4,5-£]quinazolin-8-yl. 

A preferred compound of the invention is a quinazoline derivative of the Formula II 
wherein : 

25 m is 1 and the R 1 group is located at the 6- or 7-position and is selected from methoxy, 

benzyloxy, cyclopropylmethoxy, 2-dimethylaminoethoxy, 2-diethylarainoethoxy, 
3-dimethylaminopropoxy, 3-diethylarainopropoxy, 2-(l,2,3-triazoM-yl)ethoxy, 
3-(l,2,3-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 
2-pyrid-3-ylethoxy, 2-pyrid-4~ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

30 3-pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 
N-raethylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, N-methylpyirolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 2-(N-raethylpyirolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- (N-rnethylpyrrolidin-2-yl)propoxy, 2-(2-oxoimidazolidin- 1 -yl)ethoxy, 2-raorpholinoethoxy, 
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3-morpholinopropoxy, 2 (1 J^ioxotelrahydro-4H-l,4-thiazin-4-yl)elhoxy, 
3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy , 
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 
piperidin-3-yImethoxy, N-methylpiperidin-3-ylraethoxy, 2-piperidin-3-ylethoxy, 
5 2-(N-methylpiperidin-3-yl)ethoxy, piperidin-4~ylroeihoxy, N-methylpiperidin-4-yImethoxy, 

2- piperidin-4-yiethoxy, 2-(N-raethylpiperidin-4-yl)ethoxy l 3-(4~aminoraethyIpiperidin- 
1 -yl)propoxy , 3-(4-tert-buloxycarbonyIaminopiperidifi- 1 -yl)propoxy, 

3- (4-carbanioylpiperidin-l -y!)propoxy, 2-piperazin- 1 -ylethoxy, 3-piperazin-l -ylpropoxy, 
2-(4-raethylpiperazin- 1 -yI)ethoxy, 3-(4-roethylpiperazin- l-yl)propoxy, 

10 4-morpholinobut-2-en-l-yloxy, 4-morpholinobut-2-yn-l-yloxy f 

2-(2-morpholinoethoxy)ethoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- [N-(2-raethoxyeihyl)-N-raeihylamino]elhoxy, 3-[N-(2-methoxyethyl)- 
N-rnethylaraino]propoxy t 2-(2-methoxyethoxy)ethoxy, 3-rnethylamino- 1 -propynyl, 

3- dimethylamino-l -propynyl, 3-diethyIamino-l -propynyl, 6-methylamino- 1 -hexynyl, 
15 6-dimelhylamino-l -hexynyl, 3^pyirolidin-l-yl)-l -propynyl, 3-(piperidino)-l -propynyl, 

3-(moipholino)- 1 -propynyl, 3-(4-raethylpiperazin- 1 -yl)- 1 -propynyl, 
6-(pyrroIidin- 1 -yl)- 1 -hexynyl, 6-(piperidino)- 1 -hexynyl, 6-(morpholino>- 1 -hexynyl, 
6-(4-raethylpiperain-l-yl)-l -hexynyl, piperazin-l-yl, 4-raethylpiperazin-l-yl, 
3-iraidazol-l -ylpropylaraino, 3-pyrrolidin-l -ylpropylaraino, 3-morphoiinopropylamino, 
20 3-piperidinopropylamino and 3-piperazin-l -ylpropylaraino, 

or m is 2 and the R 1 groups are located at the 6- and 7-positions, one R ! group is 
located at the 6- or 7-position and is selected from the groups defined immediately 
hereinbefore and the other R 1 group is a raethoxy group; 

R 2 is hydrogen or methyl; 
25 R 3 is hydrogen; 

Z is O, S, NH or N(Et); and 

Q is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 
may be the same or different, selected from fluoro, chloro, brorao, trifluororaethyl, nitro, 
methyl, ethyl and raethoxy provided that at least one substituent is located at an ortho 
30 position; 

or a pharmaceutically-acceptable acid-addition salt thereof; 

and provided that l-(6,7-diraethoxyquinazotin-4-yl>3-phenylurea is excluded. 
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A further preferred compound of the invention is a quinazoline derivative of the 
Formula D 
wherein : 

m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
5 6- and/or 7-positions and are selected from methoxy, benzyloxy, 2-(l,2,3-triazol-l-yl)ethoxy, 

3- (l f 23-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 2-pyrid-2-ylethoxy, 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 3-pyrid- 

4- ylpropoxy, 2-pyirolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 

1 -raethylpyrrolidin-3-yloxy , pyrrolidin-2-yiraethoxy , 1 -raethylpyrrolidin-2-ylraethoxy, 
10 2-pyrrolidin-2-ylethoxy, 2-(l-methylpyrrolidin-2-yl)ethoxy, 3-pyrrolidin-2-ylpropoxy, 

3- ( 1 -methylpyrrolidin-2-yl)propoxy, 2-morpholinoethoxy, 3-roorpholinopropoxy , 

2-(l ,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 3-(l,l-dioxotetrahydro-4H-l ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
1 -methylpiperidin-4-yloxy, piperidin-3-ylraethoxy, 1 -raethylpiperidin-3-ylmethoxy, 

15 2-piperidin-3-ylethoxy, 2-(l-methylpiperidin-3-yl)ethoxy f piperidin-4-ylraethoxy, 

N-methylpiperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 2-(N-roethylpiperidin-4-yl)ethoxy, 

2- piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 2-(4-raethylpiperazin-l-yl)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, 4-morpholinobut-2-en- 1 -yloxy, 4-raorpholinobut-2-yn- 

1- yloxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 2-[N-(2-methoxyethyl)- 
20 N-methylaroino]ethoxy and 3-tN-(2-methoxyethyl)-N-methylamino]propoxy; 

R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O; and 

Q 2 is phenyl, benzyl or phenethyl which optionally bears 1 , 2 or 3 substituents, which 
25 may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl and methyl; 
or a pharmaceutically-accep table acid-addition salt thereof; 
provided that l-(6,7-dimethoxyquina2olin-4-yl)*3-phenylurea is excluded. 

A further preferred compound of the invention is a quinazoline derivative of the 
Formula II wherein : 

30 m is 1 and the R 1 group is located at the 7-position and is selected from 

3-(l,23-triazol-l-yl)propoxy, 2-pyrid-4-yIethoxy, 2-pyrrolidin- 1-ylethoxy , 
3-pyirolidin-l-ylpropoxy, 2-raorpholinoethoxy, 3-raorpholinopropoxy, 

2- ( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy , 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
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4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-raethylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- (4-methylpiperazin- 1 -yl)ethoxy, 3-(4-methylpiperazin- 1 -yl)propoxy, 
4-pyrrolidin- 1 -ylbut-2-en- 1 -yloxy, 4-raorpholinobut-2-en- 1 -yloxy , 

5 4-morpholinobul-2-yn-l -yloxy, 3-methylsulphonylpropoxy and 2-[N-(2-methoxyethyl)- 
N-raethylamino]ethoxy; 

or ra is 2 and one R 1 group is located at the 7-position and is selected from the groups 
defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 
R 2 is hydrogen or methyl; 
10 R 3 is hydrogen; 

Z is O, S, NH or N(Et); and 

Q 2 is phenyl which bears 1 , 2 or 3 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, trifluoromethyl, nitro, methyl, ethyl and methoxy 
provided that at least one substituent is located at an ortho position; 
15 or a pharmaceutical! y-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the 
Formula EI wherein : 

ra is 1 and the R 1 group is located at the 7-position and is selected from 

3- (l ,2,3-triazol- 1 -yl)propoxy, 2-pyrid-4-ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 
20 3-morpholinopropoxy, 3-(l,l^lioxotetrahydro-4H-l,4.thiazin-4-yl)propoxy, 

2- piperidinoethoxy, 3-piperidinopropoxy, N-raethylpiperidin-4-ylroethoxy, 

3- (4-raethylpiperazin-l-yl)propoxy, 4-morpholinobut-2-en-l -yloxy, 4~raorpholinobut-2-yn- 
1 -yloxy, 3-raethylsulphonylpropoxy and 2-[N-(2-methoxyethyl)-N-raethylamino]ethoxy; 

or ra is 2 and one R 1 group is located at the 7-position and is selected from the groups 
25 defined immediately hereinbefore and the other R 1 group is a 6-methoxy group; 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O; and 

Q 2 is phenyl which bears 1, 2 or 3 substituents, which may be the same or different, 
30 selected from fluoro, chloro, bromo and trifluoromethyl provided that at least one substituent 
is located at an ortho position; 

or a phaimaceuticaUy-acceptable acid-addition salt thereof. 
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A particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula D selected from:- 

l-(2,6Klichlorophenyl)-3-f7-(3-raorpholinopropoxy)quinazoliji-4-yl]urea and 
]-(2,6-dichlorophenyl)-3-{7-[3-(l J-dioxotetr^ydro-4H-l,4-ihiaziji-4-yl)propoxy]quinazolin- 
5 4-yl}urea; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula II selected from:- 

1- benzyl- 3- [6-methoxy-7-(l-raethylpiperidin^ylmethoxy)quinazx)lin-4-yl] urea and 
10 l-phenethyl-3-[6-methoxy-7-(l-methyIpiperidin-4-ylraeth^ 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 

derivative of the Formula II selected frora:- 

l-(2,6-dichlorophenyl)-3-[6-methoxy-7-(l-raethylpi^ 
15 and l-(2,6-difluorophenyl>3-[6-methoxy-7-(l -roethylpiperidin-4-ylmethoxy)quinazolin- 

4-yl)uiea; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound of the invention is, for example, a quinazoline 
derivative of the Formula II selected froro:- 
20 l-(2,6-dimethylphenyl)-3-[6-methoxy-7-(N-ra 
4-yl]urea, 

l-(2^Moro-6-methylphenyl)-3-[6-raethoxy-7-(N-ra 
4-yl]urea; 

l-(2,6^ifluorophenyI)-3-[6-raethoxy-7-(3-ra 
25 1 -(2,6-difluorophenyl)-3-[6-raethoxy-7-[3-(4-methylpiperazin- 1 -yl)propoxy]quinazolin- 
4-yl]urea; 

1 -(2,6-dimethylphenyl)-3-[6-methoxy-7-[3-(4-methylpiperazin- 1 -yl)propoxy]quinazolin- 
4-yl]urea; 

l-(2,6Hliraethylphenyl)-3-[6-methoxy-7-(3-piperidm^ 
30 1 -(2,6-diraethylphenyl)-3-[6-methoxy-7-(N-methy 
4~yl] thiourea and 

1 -(2-chloro-6-methyIphenyl)-3-[6-methoxy-7-<3-pyiTolidin- 1 -ylpropoxy)quinazolin- 
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4-yl]guanidine; 

or a pharmaceutically-acceptable acid-addiiion salt thereof. 

A further preferred compound of the invention is a pyrimidine derivative of the 
Formula IV wherein the fusion of ring Y 1 to the adjacent pyrimidine ring forms a 
5 thieno[3,2-d)pyrimidin-4~yl group; 

m is 0, or ra is 1 and the R l group is a methyl, ethyl, vinyl or ethynyl group which is 
located at the 6-position and bears a substituent selected from carboxy, carbamoyl, 
N-(2-methylaminoethyl)carbamoyl, N-(2-dimethylaminoethyl)carbamoyl, 
N-(3-raethylaminopropyl)carbaraoyl or N-(3-diroethylarainopropyl)carbamoyl, or from a 
10 group of the formula : 

Q 4 -X 2 - 

wherein X 2 is NHCO or N(Me)CO and Q 4 is 2-imidazol-l-ylethyl, 3-imidazoM-ylpropyl, 
2-pyridylmethyl, 4-pyridylra ethyl, 2-pyrid-2-ylethyl, 2-pyTrolidin-l-ylethyI, 
2-(2-oxopyrrolidin- 1 -yl)ethyl, 3-pynrolidin- 1 -ylpropyl, 3-(2-oxopyrrolidin- 1 -yl)propyl, 
15 pyrroIidin-2-ylmethyl, l-methylpyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 

2-(l -methyl pyrrolidin-2-yI)ethyl, 3-pyrrolidin-2-ylpropyl, 3-(l -raethylpyirolidin-2-yl)propyl, 

2- morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin- 

3- ylraethyl, 1 -raethylpiperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 2-( 1 -methylpiperidin- 
3-yl)ethyl, piperidin-4-ylmethyl, 1 -raethylpiperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 

20 2-(l-methylpiperidin-4-yl)ethyl, 2-piperazin-l-ylethyl, 2-(4-roethylpipeiuzin-l-yl)ethyl, 
3-piperazin- 1 -ylpropyl or 3-(4-methylpiperazan-l-yl)propyl, 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O; and 

25 Q 2 is phenyl, benzyl or phenethyl which optionally bears 1, 2 or 3 substituents, which 

may be the same or different, selected from fluoro, chloro, brorao, trifluororaethyl and methyl; 
or a pharroaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a pyrimidine derivative of the 
Formula IV wherein the fusion of ring Y 1 to the adjacent pyrimidine ring forms a 
30 ttaeno[3,2-<flpyrimidin-4-yl group; 

m is 0, or ro is 1 and the R 1 group is a vinyl group located at the 6-position which 
bears at the terminal CH 2 = position a substituent selected from 
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N-(2-dimemylaminoethyl)carbamoyl or N-(3-diraeihylarainopropyl)carbamoyl, or from a 
group of the formula : 

Q 4 -X 2 - 

wherein X 2 is NHCO or N(Me)CO and Q 4 is 2-pyridylmethyl, 4-pyridylmethyl, 
5 2-pyrid-2-ylethyl, 2-pyrrolidin-l-ylethyl, 3-(2-oxopyrrobdin-l-yl)propyl, 3-raorpholinopropyl, 
2-piperidinoethyl or 3-(4-methylpiperazin- 1 -yl)propyl, 
R 2 is hydrogen or methyl; 
R 3 is hydrogen; 
Z is O; and 

10 Q 2 is phenyl which bears 1 , 2 or 3 substituents, which may be the same or different, 

selected from fluoro, chloro, brorao and trifluoromethyl provided that at least one substituent 
is located at the ortho position; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A particular preferred compound of this aspect of the invention is, for example, a 
15 pyrimidine derivative of the Formula IV selected from:- 

1 -(2,6-dichlorophenyl)-3-(mieno[3,2-€flpyrimidin-4-yl)urea and 
(£)-3-t4-[3-<2,6-dichJorophenyl)ureido]mieno[3,2-^pyrimidin-6-yl}- 
N-(3-dirocthylaminopropyl)acrylaraide; 
or a pharmaceutically-acceptable acid-addition salt thereof. 
20 A quinazoline derivative of the Formula 1, or a pharmaceutically-acceptable salt 

thereof, may be prepared by any process known to be applicable to the preparation of 
chemically-related compounds. Such processes, when used to prepare a quinazoline 
derivative of the Formula I are provided as a further feature of the invention and are illustrated 
by the following representative process variants in which, unless otherwise stated, Q 1 , R 2 , Z, 
25 R 3 and Q 2 have any of the meanings defined hereinbefore. Necessary starting materials may 
be obtained by standard procedures of organic chemistry. The preparation of such starting 
materials is described in conjunction with the foUowing representative process variants and 
within the accompanying Examples. Alternatively necessary starting materials are obtainable 
by analogous procedures to those illustrated which are within the ordinary skill of an organic 
30 chemist 

(a) For those compounds of the Formula I wherein R 3 is hydrogen and Z is oxygen, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula VI 
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Q'-NHR 2 VI 
wherein Q 1 and R 2 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isocyanate of the Formula VII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

5 o=c=n-q 2 vn 

wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 
10 2,6-lutidine, collidine, 4-dimethylarainopyridine, triethylamine, raorpholine, 

~? N-methylraorpholine or diazabicyclo[5.4.0]undec-7-ene, or, for example, an alkali or alkaline 

M 

earth metal carbonate, alkoxide or hydroxide, for example sodium carbonate, potassium 
carbonate, calcium carbonate, sodium ethoxide, potassium tert-butoxide, sodium hydroxide or 

BSS 

potassium hydroxide, or, for example, an alkali metal hydride, for example sodium hydride or 

b 15 potassium hydride, or an organometallic base such as an alkyl- lithium, for example n-butyl- 

P 

H lithium or a dialkylamino-lithium, for example lithium di-isopropylamide. 

P The reaction is conveniendy carried out in the presence of a suitable inert solvent or 

p diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 

tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, or a dipolar aprotic solvent such 
20 as acetonitrile, N,N-diraethy If orm amide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one 
or dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, 
for example, 10 to 150°C, preferably in the range 20 to 75°C. 

A suitable conventional chemical equivalent of an isocyanate of the Formula VII is, for 
example, a compound of the Formula Vm 
25 l^CO-NH-Q 2 vm 

wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable or leaving group. On treatment with a 
suitable base as defined hereinbefore, the compound of the Formula VIII reacts to form the 
desired isocyanate of the Formula VH 
30 A suitable displaceable or leaving group L is, for example, a halogeno, alkoxy, aryloxy 

or sulphonyloxy group, for example a chloro, brorao, methoxy, phenoxy, 
raethanesulphonyloxy or toluene-4-sulphonyIoxy group. 
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A suitable conventional chemical precursor of an isocyanate of the Formula VII is, for 
example, an acyl azide of the Formula EX 

N3-CO-Q 2 EX 
wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
5 protected if necessary. On thermal or photolytic treatment the acyl azide of the Formula IX 
decomposes and rearranges to form the desired isocyanate of the Formula VII. 

Protecting groups may in general be chosen from any of the groups described in the 
literature or known to the skilled chemist as appropriate for the protection of the group in 
question and may be introduced by conventional methods. Protecting groups may be removed 
10 by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 

15 which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 
not specifically mentioned are, of course, within the scope of the invention. 

20 A carboxy protecting group may be the residue of an ester-forming aliphatic or 

arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, and ten -butyl): lower alkoxy- 
lower alkyl groups (for example raethoxymethyl, ethoxymethyl and isobutoxymethyl); lower 

25 acyloxy-lower alkyl groups, (for example acetoxymethyl, propionyloxymethyl, 

butyryloxymethyl and pivaloyloxymethyl); lower alkoxycarbonyloxy-lower alkyl groups (for 
example 1-methoxycarbonyloxyethyl and 1-ethoxycarbonyloxyethyl); aryl-lower alkyl groups 
(for example benzyl, 4-methoxybenzyl, 2-nitrobenzyl, 4-nitrobenzyl, benzhydryl and 
phthalidyl); tri(lower alkyl)silyl groups (for example trimethylsilyl and 

30 tert-butvldimethylsil vl) ; tri(lower alkyl )silyl-lower alkyl groups (for example 

trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods particularly 
appropriate for the removal of carboxyl protecting groups include for example acid-, base-, 
metal- or enzymically-catalysed cleavage. 
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Exaraples of hydroxy protecting groups include lower alky] groups 
(for example ten-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for 
example acetyl); lower alkoxycarbonyl groups (for example ten-butoxycarbonyl); lower 
alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl groups 
5 (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl 
and 4-nitrobenzyloxycarbonyl); tri(lower alkyl)silyl (for example trimethylsilyl and 
tert-butvldimethvlsilvl) and aryl-lower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 

^ 10 2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylraethyl and furylmethyl groups; lower 

S alkoxycarbonyl (for example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example 

allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl, 

*fl 4-methoxybenzyIoxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 

IH trialkylsilyl (for example trimethylsilyl and tert-butyldimethylsilyl); alkylidene (for example 

p 15 racthylidene) and benzylidene and substituted benzylidene groups. 

^ Methods appropriate for removal of hydroxy and amino protecting groups include, for 

S| example, acid-, base-, metal- or enzyraically-catalysed hydrolysis for groups such as 

p 

p i 2-nitrobenzyloxycarbonyU hydrogenation for groups such as benzyl and photolytically for 

groups such as 2-nitrobenzyloxycarbonyl. 
20 The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 

published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2 nd Edition, by T. Green et aL, also 
published by John Wiley & Son, for general guidance on protecting groups. 

When L is, for example, a chloro group, the compound of the Formula VIH may be 
25 prepared by, for example, the reaction, conveniendy in the presence of a suitable base as 
defined hereinbefore, of phosgene with an amine of the Formula X. 

H 2 N-Q 2 X 
The compound of the Formula EX may be prepared by, for example, the reaction of a 
metal azide such as sodium azide with a compound of the Formula XI. 
30 L-CO-Q 2 XI 

(b) For those compounds of the Formula I wherein R 3 is hydrogen and Z is sulphur, the 
reaction, conveniendy in the presence of a suitable base as defined hereinbefore, of an amine 
of the Formula VI 



# 
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Q'-NHR 2 VI 
wherein Q 1 and R 2 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 
5 S=C=N-Q 2 XD 

wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable conventional chemical equivalent of an isothiocyanate of the Formula XH 
10 is, for example, a compound of the Formula XJH 

□ L-CS-NH-Q 2 Xm 

□ 2 

y* wherein Q has any of the meanings defined hereinbefore except that any functional group is 

.jp protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 

4° treatment with a suitable base as defined hereinbefore, the compound of the Formula XJU 

m 

b 15 reacts to form the desired isothiocyanate of the Formula XH. 

p 

2 A suitable conventional chemical precursor of an isothiocyanate of the Formula XD is, 

P for example, an acyl azide of the Formula XTV 

N3-CS-Q 2 XIV 
wherein Q 2 has any of the meanings defined hereinbefore except that any functional group is 
20 protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 
Formula XTV decomposes and rearranges to form the desired isothiocyanate of the 
Formula XH. 

When L is, for example, a chloro group, the compound of the Formula XIII may be 
prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
25 defined hereinbefore, of thiophosgene with an amine of die Formula X. 

H 2 N-Q 2 X 
The compound of the Formula XTV may be prepared by, for example, the reaction of a 
metal azide such as sodium azide with a compound of the Formula XV, 

LrCS-Q 2 XV 
30 (c) For those compounds of the Formula I wherein R is hydrogen and Z is oxygen, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula XVI 

R 3 NH-Q 2 XVI 
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wherein Q and R have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isocyanate of the Formula XVII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 

Q J .N=C=0 XVD 
5 wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable conventional chemical equivalent of an isocyanate of the Formula XVII is, 
for example, a compound of the Formula XVm 
10 Q ! -NH-CO-L XVm 

wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
treatment with a suitable base as defined hereinbefore, the compound of the Formula XVDQ 
reacts to form the desired isocyanate of the Formula XVD. 
15 A suitable conventional chemical precursor of an isocyanate of the Formula XVD is, 

for example, an acyl azide of the Formula XIX 

Q'-CO-Na XIX 
wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 
20 Formula XIX decomposes and rearranges to form the desired isocyanate of the Formula XVTL 
When L is, for example, a chloro group, the compound of the Formula XVIQ may be 
prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of phosgene with an amine of the Formula XX. 

Q J -NH 2 XX 
25 The compound of the Formula XIX may be prepared by, for example, the reaction of a 

metal azide such as sodium azide with a compound of the Formula XXI. 

Q'-CO-L XXI 
(d) For those compounds of the Formula I wherein R 2 is hydrogen and Z is sulphur, the 
reaction, conveniently in the presence of a suitable base, of an amine of the Formula XVI 
30 R 3 NH-Q 2 XVI 

wherein Q 2 and R 3 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, with an isothiocyanate of the Formula XXII, or a conventional 
chemical equivalent thereof or a conventional chemical precusor thereof, 
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Q'-N^OS XXD 
wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

5 A suitable conventional chemical equivalent of an isothiocyanate of the Formula XXD 

is, for example, a compound of the Formula XXHI 

C^-nh-cs-l xxm 

wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary, and L is a suitable displaceable group as defined hereinbefore. On 
10 treatment with a suitable base as defined hereinbefore, the compound of the Formula XX ID 
reacts to form the desired isothiocyanate of the Formula XXII. 
p A suitable conventional chemical precursor of an isothiocyanate of the Formula XXD 

yp is, for example, an acyl azide of the Formula XXIV 

HP Q'-CS-Na XXIV 

Ul 15 wherein Q has any of the meanings defined hereinbefore except that any functional group is 

~ protected if necessary. On thermal or photolytic treatment the thioacyl azide of the 

H Formula XXTV decomposes and rearranges to form the desired isothiocyanate of the 

P . 
\j Formula XXIL 



ru 



When L is, for example, a chloro group, the compound of the Formula XXHI may be 
20 prepared by, for example, the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of thiophosgene with an amine of the Formula XX. 

Q ! -NH 2 XX 
The compound of the Formula XXTV may be prepared by, for example, the reaction of 
a metal azide such as sodium azide with a compound of the Formula XXV. 
25 Q'-CS-L XXV 

(e) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
alkylcarbamoyl group or a substituted alkylcarbaraoyl group, the reaction of the corresponding 
compound of Formula I wherein a substituent on Q or Q is a carboxy group, or a reactive 
derivative thereof, with an amine or substituted amine as appropriate. 
30 A suitable reactive derivative of a compound of Formula I wherein a substituent on Q 1 

or Q 2 is a carboxy group is, for example, an acyl halide, for example an acyl chloride formed 
by the reaction of the acid and an inorganic acid chloride, for example thionyl chloride; a 
mixed anhydride, for example an anhydride formed by the reaction of the acid and a 
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chloroforraate such as isobutyl chloroformaie; an active ester, for example an ester formed by 
the reaction of the acid and a phenol such as pentafluorophenol, an ester formed by the 
reaction of the acid and an ester such as pentafluorophenyl trifluoroacetate or an ester formed 
by the reaction of the acid and an alcohol such as N-hydroxybenzotriazole; an acyl azide, for 
5 example an azide formed by the reaction of the acid and an azide such as diphenylphosphoryl 
azide; an acyl cyanide, for example a cyanide formed by the reaction of an acid &id a cyanide 
such as diethylphosphoryl cyanide; or the product of the reaction of the acid and a 
carbodiimide such as dicyclohexylcarbodiiraide or l-(3-diraethyIaminopropyl)- 
3-ethylcarbodiiraide. 

10 The reaction is conveniently carried out in the presence of a suitable base as defined 

hereinbefore and in the presence of a suitable inert solvent or diluent as defined hereinbefore. 

Typically a carbodiimide coupling reagent is used in the presence of an organic solvent 
(preferably an anhydrous polar aprotic organic solvent) at a non-extreme temperature, for 
example in the region -10 to 40°C, typically at ambient temperature of about 20°C. 

15 A compound of Formula I wherein a substituent on Q 1 or Q 2 is a carboxy group may 

conveniently be prepared by the cleavage of the corresponding ester such as a (l-12C)alkyl 
ester, for example by acid-, base- metal- or enzymatically-catalysed cleavage. 

(f) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
araino-(l-6C)alkyl group, the cleavage of the corresponding compound of Formula 1 wherein 

20 a substituent on Q 1 or Q 2 is a protected araino-(l-6C)alkyl group. 

Suitable protecting groups for an am ino-( 1 -6C)alky 1 group are, for example, any of the 
protecting groups disclosed hereinbefore for an amino group. Suitable methods for the 
cleavage of such amino protecting groups are also disclosed hereinbefore. In particular, a 
suitable protecting group is a lower alkoxycarbonyl group such as a tert-butoxycarbonyl group 

25 which may be cleaved under conventional reaction conditions such as under acid-catalysed 
hydrolysis. 

(g) For those compounds of the Formula I wherein Z is a N(R 11 ) group wherein R 11 is 
hydrogen or (l-6C)alkyl, the reaction, conveniently in the presence of a suitable metallic salt 
catalyst, of a thiourea of the Formula I wherein Q 1 , Q 2 , R 2 and R 3 have any of the meanings 

30 defined hereinbefore except that any functional group is protected if necessary and Z is 
sulphur, with an amine of formula R n NH2, whereafter any protecting group that is present is 
removed by conventional means. 
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A suitable metallic salt catalyst is, for example, a mercuric salt such as mercuricfll) 
oxide and the reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent as defined hereinbefore. 

(h) For those compounds of the Formula I wherein a substituent on Q 1 or Q 2 contains an 
5 amino group, the reduction of a corresponding compound of Formula 1 wherein a substituent 
on Q 1 or Q 2 contains a nitro group. 

Typical reaction conditions include the use of ammonium formate or hydrogen gas in 
the presence of a catalyst, for example a metallic catalyst such as palladium-on-carbon. 
Alternatively a dissolving metal reduction may be carried out, for example using iron in the 
10 presence of an acid, for example an inorganic or organic acid such as hydrochloric, 

hydrobromic, sulphuric or acetic acid. The reaction is conveniently carried out in the presence 
of an organic solvent (preferably a polar protic solvent) and preferably with heating, for 
example to about 60°C. Any functional groups are protected and deprotected as necessary. 
When a pharmaceutically- acceptable salt of a quinazoline derivative of the Formula 1 
15 is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 
said quinazoline derivative with a suitable acid using a conventional procedure. 

Biological Assays 

The following assays can be used to measure the effects of the compounds of the 
20 present invention as p56 ldc inhibitors, as inhibitors of T cell activation, as inhibitors of 
cytokine production in mice and as inhibitors of transplant rejection, 
(a) In vitro Enzyme Assay 

The ability of test compounds to inhibit phosphorylation by the enzyme p56 ,ck of a 
tyros ine-containing polypeptide substrate was assessed. using a conventional Elisa assay. 

Ick 

25 The following conventional procedure was used to obtain p56 enzyme. An 

EcoRl/Notl fragment containing the entire coding sequence of p56 lck was generated by the 
technique of polymerase chain reaction (PCR) from Incyte clone No. 2829606. A 6-His tag 
was added to the sequence at the N-terminus during the PCR stage. Conventional sequence 
analysis identified a number of changes compared to the published sequence and these were 

30 found also to have been present in the original Incyte template. To achieve expression of the 
enzyme, the PCR fragment was inserted downstream of the polyhedrin promotor of 
pFASTBACl (Life Technologies Limited, Paisley, UK, Catalogue No. 10360-014). A 
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recombinant Baculovirus was constructed using the Bac-to-Bac system (Life Technologies 
Limited). High Five insect cells (Invitrogen BV, PO Box 2312, 9704 CH Groningen, The 
Netherlands, Catalogue No. B855-02) were infected with the recombinant Baculovirus at a 
multiplicity of infection of 1 and incubated for 48 hours. The cells were harvested. Groups of 
5 1.6 x 10 9 cells were lysed by incubation in 20 mM Hepes pH7.5 buffer containing 
10% glycerol, 1% Triton-X-100, magnesium chloride (L5mM), ethylene glycol 
bis(b-arainoethyl ether N^N'^N'-tetraacetic acid) (EGTA, ImM), sodium vanadate (lraM), 
sodium fluoride (lOmM), imidazole (5mM), sodium chloride (ISOmM), 
phenylmethanesulphonyl fluoride (O.lmM), pepstatin (1 rag/ml) and leupeptin (1 rag/ral). A 

10 soluble fraction was obtained by centrifugation and 6-His-p56 lck was purified by column 
chromatography on a 1 ml Ni-NTA agarose column (Qiagen Limited, Crawley, West Sussex, 
UK). The protein was eluted using the above-mentioned buffer except that imidazole 
(lOOmM) was also present. The p56 1ck enzyme so obtained was stored at -80°C. 
Substrate solution [100|il of a 2p.g/ml solution of the polyamino acid 

15 Poly(Glu, Ala, Tyr) 6:3:1 (Sigma Catalogue No. P3899) in phosphate buffered saline (PBS)] 
was added to each well of a Nunc 96- well immunoplate (Catalogue No. 439454) and the plate 
was sealed and stored at 4°C for 16 hours. The excess of substrate solution was discarded, the 
substrate-coated wells were washed with Hepes pH7.4 buffer<50mM, 300^1) and blotted dry. 
Each test compound was dissolved in DMSO and diluted to give a series of dilutions (from 

20 100|iM to 0.00l|iM) of the compound in a 10:1 mixture of water and DMSO. Portions (25*11) 
of each dilution of test compound were transferred to the 96-well assay plate. Aliquots (25|il) 
of a 10:1 mixture of water and DMSO were added followed by aliquots (2S|il) of a mixture of 
adenosine triphosphate (ATP; 24|il of a ImM aqueous solution) and manganese chloride (3ml 
of a 40mM aqueous solution). 

25 p56 lck enzyme (0.3nl of a 0.5 rag/ml stock solution) was diluted in a mixture of 

Hepes pH 7.4 buffer (200mM, 3ml), sodium orthovanadate (2mM, 0.6ml), 1% Triton X-100 
(0.6ml), dithiothreitol (25raM, 48^1) and distilled water (1 .8ml). Aliquots (SOfil) of the 
resultant solution were transferred to each well in the assay plate and the plate was incubated 
at ambient temperature for 8 minutes. The wells were washed sequentially with two aliquots 

30 (300*11) of phosphate- buffered saline (PBS) containing 0-1% Tween 20 (hereinafter PBS/T). 

Aliquots (100|il) were added to each well of a mixture of antiphosphotyrosine-4G10 
monoclonal IgG2bk antibody (UBI Catalogue No. 05-321; 30^1 of aSOjig/ml solution of the 
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antibody in PBS/T), PBS/T (1 1ml) and bovine serum albumin (BSA; Sigma Catalogue No. 
A6793; 55mg) and the plate was incubated at ambient temperature for 1 hour. The wells were 
washed sequentially with two aliquots (300^1) of PBS/T and blotted dry. Aliquots (100|il) 
were added to each well of a mixture of sheep anti-mouse IgG-peroxidase antibody 
5 (Araershara Catalogue No. NXA931; 20»xl), PBS/T (1 lral) and BSA (55rag) and the plate was 
incubated at ambient temperature for 1 hour. The wells were washed sequentially with two 
aliquots (300nl) of PBS/T and blotted dry. 

Aliquots (lOOjil) were added to each well of an ABTS solution [prepared by adding an 
2,2'-azinobis(3-ethylbenzothiazolinesulphonic acid) (ABTS) tablet (50mg; Boehringer 
10 Catalogue No. 1204521) to a mixture (50raM) of phosphate-citrate pHS.O buffer and 0.03% 
sodium perborate (obtained by adding a PCSB capsule (Sigma Catalogue No. P-4922) to 
distilled water (100ml))]. The plate was incubated at ambient temperature for 1.5 hours and 
the absorbance at 405nm was determined. 

The extent of inhibition of the phosphorylation reaction at a range of concentrations of 
15 each test compound was determined and an IC50 value was calculated, 
(b) In vitro T cell proliferation assays 

The ability of test compounds to inhibit T cell proliferation was assessed by using 
human peripheral blood mononuclear cells and stimulation of the T cells by way of the T cell 
receptor or other than by way of the T cell receptor. 

Peripheral blood mononuclear cells (PBMC) were isolated from heparin ised 
(lOunits/ral heparin) human blood by density centrifugation (Lyra phoprep™ ; Nycomed) 
spinning initially at 2000rpra at ambient temperature for 20 minutes. Cells at the interphase 
were transferred to clean tubes, diluted 1:1 with RPMI 1640 medium (Gibco) and spun at 
2000rpm at ambient temperature for 10 minutes. The cell pellet was resuspended in 
RPMI 1640 medium and spun at 1400rpra at ambient temperature for 10 minutes. The cell 
pellet was resuspended in RPMI 1640 medium and spun at 900ipm at ambient temperature for 
10 minutes to remove platelets. The prepared mononuclear cells were resuspended in an assay 
medium comprising RPMI 1640 culture medium supplemented with 50 units/ml penicillin, 
50}ig/ml streptomycin, IraM glutamine and 10% heat-inactivated human AB serum. 

Test compounds were solubilised in DMSO at a concentration of lOraM and diluted 
1 :83.3 in assay medium. Aliquots (75jxl) were added to each well of a 96 well flat-bottomed 
tissue culture plate and subsequently serial 1 to 3 dilutions were made into assay medium 



WO 01/04102 



•50- 



PCT/GB00/02566 



giving final test concentrations in the range 0.1 to 30jiM. Control wells contained assay 
medium (50nJ) containing 1.2% DMSO. PBMCs (lOOjil of a suspension of 2 x 10 6 cells/ml 
in assay medium) were added to each well and incubated for 1 hour at 37 °C in a humidified 
(5%CCh/95% air) incubator. 
5 The extent of inhibition of T cell proliferation at a range of concentrations of each test 

compound was determined and an IC50 value was calculated. 
(b)(i) T cell receptor stimulation 

Aliquots (50jil) of the T cell receptor stimulatory anti-CD3 antibody (Pharmingen 

Catalogue No. 30100D; 40ng/ml in assay medium) were added to each well and the cells were 
10 incubated for 24 hours at 37°C in a humidified (5%C02/95% air) incubator. Tritiated 

thymidine (ljiCi per well) was added and the cells were incubated for up to a further 24 hours 

at 37°C. The cells were harvested onto a filter mat and radioactivity was counted using a 

Wallac 1450 Microbeta Plus liquid scintillation counter. 
(b)(ii) Non T cell receptor stimulation 
15 Aliquots (50|il) of a mixture of the cell stimulants PMA (phorbol- 1 2-myristate- 

13-acetate, Sigma Catalogue No. P8139; 40ng/ml) and Ionomycin (Sigma Catalogue No. 

10684; 1.2pM) were added to each well and the cells were incubated and analysed as 

described in paragraph (b)(i). 

(c) In vivo skin graft rejection test 

20 The ability of test compounds to inhibit rodent skin allograft rejection was assessed 

using analogous procedures to those disclosed by J. Magae et al % Cellular Immunology, 1996, 
173. 276-281 and R. Tsuji etaL. J. AntibioL. 1992, 45, 1295 to assess the effect of 
cyclosporin A on T cell properties in vivo . 

(d) Test as anti-arthritic agent 

25 Activity of a test compound as an anti-arthritic agent was assessed as follows. Acid 

soluble native type II collagen has been shown to be arthritogenic in rats causing polyarthritis 
when administered in Freunds incomplete adjuvant by (D. E. Trentham et oL J. Exp. Med.- 
1977, 146, 857). This is now known as collagen-induced arthritis (CIA) and similar 
conditions can be induced in mice and primates. CIA in DBA/1 mice as described by 

30 R.O. Williams et aL 9 Proc Natl. Acad Sci.. 1992, 89, 9784 and Immunology. 1995, 84, 433 is 
a tertiary model which can be used to demonstrate the anti-arthritic activity of a test 
compound. 
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Although the pharmacological properties of the compounds of the Formula I vary with 
structural change as expected, in general activity possessed by compounds of the Formula I, 
including those compounds excluded by way of one of the provisos in the definition 
hereinbefore, may be demonstrated at the following concentrations or doses in one or more of 
5 the above tests (a), (b), (c) and (d):- 

Test (a):- IC50 in the range, for example, 0.0001 - 5 pM; 

Test (b)(i):- IC50 in the range, for example, 0.001 - 10 pM; 

Test (b)(ii):- IC50 in the range, for example, 0.5 - >30 nM; 

Test (c):- activity in the range, for example, 0. 1-100 rag/kg; 
10 Test (d):- activity in the range, for example, 1-100 mg/kg;. 

No physiologically-unacceptable toxicity was observed at the effective dose for 
compounds tested of the present invention. Accordingly no untoward toxicological effects are 
expected when a compound of Formula 1, or a pharmaceutically-accep table salt thereof, as 
defined hereinbefore but without the proviso that the group of formula Ic so formed is not a 
15 purine ring and including the compounds :- 
l-(6,7-dimethoxyquinazolin-4-yl)-3-phenylurea, 
1 -l5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 
l-l5-(4-raethoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)unea, 
l-(5-(4-racthoxyphenoxy)quinazolin-4-yl]-3-(3-methoxyphenyl)urea. 
20 1 -phenyl-3-(pyra2olo[3,4-^/]pyrimidin-4-yl)urea, 

l-(2-chlorophenyl)-3-(pyra2olo[3,4-J}pyrimidin-4-yl)urea, 
1 -(3-chlorophenyl)-3-(pyTa2olo[3,4-^pyrimidin-4-yl)urea, 
1 -(4-chlorophenyl)-3-(pyrazolo[ 3,4- J) pyrimidin-4-yl)urea, 
l-(2-fluorophenyl)-3-(pyrazolo[3,4-^pyriraidin-4-yl)urea, 
25 l-benzyl-3-(pyrazoIo[3,4-^/lpyriroidin-4-yl)urea and 

1 -(3-phenylpropyl)-3-(pyrazx>lo[3,4-^flpyriraidin-4-yl)uiea, 
is administered at the dosage ranges defined hereinafter. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinazoline derivative of the Formula L, or a 
30 pharmaceutically-acceptable thereof, as defined hereinbefore in association with a 
pharmaceutically-accep table diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
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powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation <for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
5 aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
10 preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active 
15 agent (more suitably from 0.5 to 100 rag, for example from 1 to 30 mg) compounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 
20 and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

In using a compound of the Formula I for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to 
75 mg/kg body weight is received, given if required in divided doses. In general lower doses 
25 will be administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 rag 
30 to 0.5 g of a compound of this invention. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I, or a pharraaceutically-acceptable salt thereof, as defined 
hereinbefore for use in a method of treatment of the human or animal body by therapy. 
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We have found that the compounds of the present invention are of use in the 
prevention or treatment of autoimmune diseases or medical conditions, for example T cell 
mediated disease such as transplant rejection, rheumatoid arthritis or multiple sclerosis. We 
have further found that these effects are bebeved to arise by virtue of inhibition of one or more 
5 of the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation, for example by way of inhibition of the 
enzyme p56 lck . Accordingly the compounds of the present invention are expected to be useful 
in the prevention or treatment of T cell mediated diseases or medical conditions. In particular 
the compounds of the present invention are expected to be useful in the prevention or 

10 treatment of those pathological conditions which are sensitive to inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to T cell activation, for example by way of inhibition of p56 UUc 
tyrosine kinase. Further, the compounds of the present invention are expected to be useful in 
the prevention or treatment of those diseases or medical conditions which are mediated alone 

15 or in part by inhibition of the enzyme p56 lck , i.e. the compounds may be used to produce a 
p56 ,ck enzyme inhibitory effect in a warm-blooded animal in need of such treatment. 
Specifically, the compounds of the present invention are expected to be useful in the 
prevention or treatment of autoimmune conditions or diseases such as inflammatory diseases 
(for example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 

20 fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes. In particular the compounds of the 
present invention are expected to be useful in the prevention or treatment of the acute 
rejection of transplanted tissue or organs. 

Thus according to this aspect of the invention there is provided the use of a 

25 quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore but without the proviso that the group of formula Ic so formed is not a 
purine ring and including the compounds :- 
l-(6,7Kiimethoxyquinazolin-4-yl)-3-phenylurea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

30 l-[5-(4-raethoxyphenoxy)quinazolin-4-yl]-3-(3-bromophenyl)urea, 
l-[5-(4-methoxyphenoxy)quinazolin-4-yl]-3-(3-raethoxyphenyl)urea. 
l-phenyl-3KpyrazoloI3,4^pyrimidin-4-yl)urea, 
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l-(2-ch!orophenyl)-3-(pyra2oIo[3A4pyrixnidin-4-yl)urea, 
]-(3-chlorophenyl)-3«(pyra2olo[3,4-4pyriniidin-4-yl)urea, 
]-(4-chIorophenyl>3-(pyra2olo[3A^pyriraidin-4-yl)urea, 
1 -(2-fluorophenyl)-3-(pyr^olo[3,4-^pyrijT)idiii-4-yl)urca, 
5 l-benzyl-3-(pyrazolo[3^^pyriinidin-4-yl)urea and 

l-(3-phenylpropyl)-3-(pyn^lo[3,4-^/Ipyriraidin^yl)u^^ 

in the manufacture of a medicament for use in the prevention or treatment of T cell mediated 

diseases or medical conditions in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a 
10 method for the prevention or treatment of T cell mediated diseases or medical conditions in a 

warm-blooded animal, such as man, in need of such treatment which comprises administering 

to said animal an effective amount of a quinazoline derivative of the Formula I, or a 

pharmaceuticaUy-acceptable salt thereof, as defined hereinbefore but without the proviso that 

the group of formula Ic so formed is not a purine ring and including the compounds :- 
1 5 1 -(6,7^imethoxyquinazolin-4-yl)-3-phenylurea, 

1 -[ 5-(4-methoxyphenoxy)quinazolin-4-yl]-3-phenylurea, 

l-[5-(4-methoxyphenoxy)quinazolin-4-yl)-3-(3-bromophenyl)urea, 

1 •f5-(4-methoxyphenoxy)quina2olin-4-yl]-3-(3-methoxyphenyl)ure2L 

l*phenyl-3-(pyrazolo[3,4-d]pyrimidin-4-yl)urea, 
20 l-(2^hlorophenyl)-3-(pyiazolo[3,4-^pyrinudin-4-yl)ure^ 

I -(3-chlorophenyl)-3-(pyrazolo[3,4- d] pyriroidin-4-yl)urea, 

1 -(4-chlorophenyl)-3-(pyrazolo[ 3,4- JJpyriraidin-4-yl)urea, 

1 - (2-fl uoropheny l)-3- (pyrazolo[3 ,4~d] py rim idin-4-yl)urea, 

l-ben2yl-3-(pyrazolo[3,4-rfJpyrimidin-4-yl)urea and 
25 1 -(3-phenylpropyl)-3-(pyrazolo[3,4-^pyrimidin-4-yl)urca. 

According to a further feature of the invention there is provided the use of a 

quinazoline derivative of the Formula 1, or a pharmaceutical^- acceptable salt thereof, as 

defined immediately hereinbefore in the manufacture of a medicament for use in the 

prevention or treatment of those pathological conditions which are sensitive to inhibition of 
30 one or more of the multiple tyrosine-specific protein kinases which are involved in the early 

signal transduction steps which lead to T cell activation. 

According to a further feature of the invention there is provided a method for the 

prevention or treatment of those pathological conditions which are sensitive to inhibition of 
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one or more of the multiple tyrosine-specific protein kinases which are involved in the early 
signal transduction steps which lead to T cell activation which comprises administering to 
said animal an effective amount of a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined immediately hereinbefore. 

5 As stated above the size of the dose required for the therapeutic or prophylactic 

treatment of T cell mediated disease will necessarily be varied depending on the host treated, 
the route of administration and the severity of the illness being treated. A unit dose in the 
range, for example, 0.1 rag/kg to 75 rag/kg body weight, preferably 0.1 rag/kg to 30 mg/kg 
body weight, is envisaged, given if required in divided doses. 

10 The compounds of this invention may be used in combination with other drugs and 

therapies used in the treatment of T cell mediated disease. For example, the compounds of the 
Formula I could be used in combination with drugs and therapies used in the treatment of 
autoimmune conditions or diseases such as inflammatory diseases (for example rheumatoid 
arthritis, inflammatory bowel disease, glomerulonephritis and lung fibrosis), multiple 

15 sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, restenosis, allergic 
asthma and insulin-dependent diabetes. In particular the compounds of the Formula I could 
be used in combination with drugs and therapies such as cyclosporin A used in the prevention 
or treatment of the acute rejection of transplanted organs. 

For example, the compounds of the Formula I are of value in the treatment of certain 

20 inflammatory and non-inflammatory diseases which are currently treated with a 
cyclooxygenase-inhibitory non-steroidal anti-inflammatory drug (NSAID) such as 
indomethacin, ketorolac, acetylsalicyclic acid, ibuprofen, sulindac, tolmetin and piroxicam. 
Co-administration of a compound of the Formula I with a NSAID can result in a reduction of 
the quantity of the latter agent needed to produce a therapeutic effect. Thereby the likelihood 

25 of adverse side-effects from the NSAID such as gastrointestinal effects are reduced. Thus 
according to a further feature of the invention there is provided a pharmaceutical composition 
which comprises a compound of the Formula I, or a pharmaceutically-acceptable salt thereof, 
in conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a pharmaceutically-acceptable diluent or carrier. 

30 Hie compounds of the invention may also be used with anti-inflammatory agents such 

as an inhibitor of the enzyme 5-lipoxygenase. The compounds of the invention may also be 
used with anti-inflammatory agents such as an inhibitor of the enzyme COX-2 such as 
celecoxib or rofecoxib. 
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The compounds of the Formula I may also be used in the treatment of conditions such 
as rheumatoid arthritis in combination with antiarthritic agents such as gold, methotrexate, 
steroids and penicillamine, and in conditions such as osteoarthritis in combination with 

steroids. 

5 The compounds of the present invention may also be administered in degradative 

diseases, for example osteoarthritis, with chondroprotective, anti-degradative and/or 
reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon, 
Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula I may be be used in the treatment of asthma in 
10 combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists. 

If formulated as a fixed dose such combination products employ the compounds of this 
invention within the dosage range described herein and the other pharroaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 
15 Although the compounds of the Formula I are primarily of value as therapeutic agents 

for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of T cell activation. Thus, they are useful as pharmacological standards 
for use in the development of new biological tests and in the search for new pharmacological 
agents. 

20 The invention will now be illustrated in the following non-limiting Examples in 

which, unless otherwise stated :- 

(i) operations were carried out at ambient temperature, i.e. in the range 17 to 25°C 
and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations were carried out by rotary evaporation in vacuo and work-up 
25 procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Germany or high pressure liquid chromatography (HPLC) was performed on CI 8 reverse 

30 phase silica, for example on a Dynamax C-l 8 60A preparative reversed-phase column; 

(iv) yields, where present, are given for illustration only and are not necessarily the 
maximum attainable; 
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(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 
techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 

5 collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field 
strength of 400MHz, a Varian Gemini 2000 spectrometer operating at a field strength of 
300MHz or a Bruker AM 300 spectrometer operating at a field strength of 300MHz]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; ra, 
10 raultiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (JR) and/or NMR analysis; 

(vii) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus or an oil-bath apparatus; melting points for the 

15 end-products of the Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

(vtii) the following abbreviations have been used:- 

DMF N,N-dimethylformamide 
20 DMSO dimethylsulphoxide 

THF tetrahydrofuran 



Jl 



WO 01/04102 



PCT/GB00/02566 



-58- 



Example 1 l-(2,6-dichlorophenyl)-3-[6-m€thoxy-7-(N-mcthylpiperidin- 
4-ylmethoxy)quinazolin-4-ylJurea 

2,6-Dichlorophenyl isocyanate (0.075 g) was added to a solution of 4-araino- 
6-methoxy-7-(N-methylpiperidin^ylraethoxy)quinazoline (0.093 g) in a mixture of 
methylene chloride (2 ml) and DMF (0.1 ml) and the reaction mixture was stirred at ambient 
temperature for 16 hours. The resultant solid was isolated, redissolved in a 20:1 mixture of 
methylene chloride and methanol and purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous ammonium 
hydroxide solution as eluent There was thus obtained the title compound as a white solid 
(0.029 g): NMR Spectrum : (DMSOck) 1.3-1.4 (ra, 2H), 1.7-1.8 (ra,4H), 1.85 (t, 1H), 2.1 (s, 
3H), 2.8 (d, 2H), 3.9 (s, 3H), 4.0 (br d, 2H), 7.3 (br s, 1H), 7.4 (d, 1H), 7.5 (s, 1H), 7.6 (s, 1H), 
8.0 (br s, 1H), 8.7 (s, 1H); Mass Spectrum : M+FT 490, 492 and 494. 

The 4-amino-6-methoxy-7-^-methylpiperidin-4-ylraethoxy)quinazoline used as a 
starting material was prepared as follows :- 

A solution of di-tert-butvl dicarbonate (41.7 g) in ethyl acetate (75 ml) was added 
dropwise to a stirred solution of ethyl piperidine-4-carboxylate (30 g) in ethyl acetate (150 ml) 
which had been cooled to 0 to 5°C in an ice-bath. The resultant mixture was stirred at 
ambient temperature for 48 hours. The mixture was poured into water (300 ml). The organic 
layer was separated, washed in turn with water (200 ml), 0.1N aqueous hydrochloric acid 
solution- (200 ml), a saturated aqueous sodium bicarbonate solution (200 ml) and brine 
(200 ml), dried over magnesium sulphate and evaporated. There was thus obtained ethyl 
N-t^-butoxycarbonylpiperidine-4-carboxyIate (48 g); NMR Spectrum : (CDC1 3 ) 1.25 (t, 3H), 
1.45 (s, 9H), 1.55-1.7 (ra, 2H), 1.8-2.0 (d, 2H), 2.35-2.5 (m, 1H), 2.7-2.95 (t, 2H), 3.9-4.1 (br 
s, 2H), 4.15 (q, 2H). 

A solution of the material so obtained in THF (180 ml) was cooled at 0°C and lithium 
aluminium hydride (1M solution in THF; 133 ml) was added dropwise. The mixture was 
stirred at 0°C for 2 hours. Water (30 ml) and 2N aqueous sodium hydroxide solution (10 ml) 
were added in turn and the mixture was stirred for 15 minutes. The resultant mixture was 
filtered through diatoroaceous earth and the solids were washed with ethyl acetate. The 
nitrate was washed in turn with water and with brine, dried over magnesium sulphate and 
evaporated. There was thus obtained N-tert-butoxycarbonyl-4-hydroxymethylpiperidine 
(36.3 g); NMR Spectrum : (CDC1 3 ) 1.05-1.2 (m, 2H), 1.35-1.55 (m, 10H), 1.6-1.8 (m, 2H), 
2.6-2.8 (t, 2H), 3.4-3.6 (t, 2H), 4.0-4.2 (br s, 2H). 
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l,4-Diazabicyclo[2.2.2]ociane (42.4 g) was added to a solution of 
N-tert-butoxycarbonyl-4-hydroxymethylpiperiduie (52.5 g) in ten-butyl methyl ether (525 ml) 
and the mixture was stirred at ambient temperature for 1 5 minutes. The mixture was then 
cooled in an ice-bath to 5°C and a solution of 4-toluenesulphonyl chloride (62.8 g) in 

5 ten-butyl methyl ether (525 ml) was added dropwise over 2 hours while maintaining the 
reaction temperature at approximately 0°C. The resultant mixture was allowed to warm to 
ambient temperature and was stirred for 1 hour. Petroleum ether (b.p. 6O-80°C, 1L) was 
added and the precipitate was removed by filtration. The filtrate was evaporated to give a 
solid residue which was dissolved in diethyl ether. The organic solution was washed in turn 

10 with 0.5N aqueous hydrochloric acid solution, water, a saturated aqueous sodium bicarbonate 
solution and brine, dried over magnesium sulphate and evaporated. There was thus obtained 
N-ten-butoxycarbonyl-4-(4-toluenesulphonyloxymethyl)piperidine (76.7 g), NMR Spectrum : 
(CDC1 3 ) 1.0-1.2 (m, 2H), 1.45 (s, 9H), 1.65 (d, 2H), 1.75-1.9 (ra, 2H), 2.45 (s, 3H), 2.55-2.75 
(ra, 2H), 3.85 (d, 1H), 4.0-4.2 (br s, 2H), 7.35 (d, 2H), 7.8 (d, 2H). 

15 A portion (40 g) of the material so obtained was added to a suspension of ethyl 

4-hydroxy-3-methoxybenzoate (19.6 g) and potassium carbonate (28 g) in DMF (200 ml) and 
the resultant mixture was stirred and heated to 95°C for 2.5 hours. The mixture was cooled to 
ambient temperature and partitioned between water and a mixture of ethyl acetate and diethyl 
ether. The organic layer was washed in turn with water and brine, dried over magnesium 

20 sulphate and evaporated. The resulting oil was crystallised from petroleum ether 

(b.p. 60-80°C) and the suspension was stored overnight at 5°C. The resultant solid was 
collected by filtration, washed with petroleum ether and dried under vacuum. There was thus 
obtained ethyl 4- (N-tert-butox ycarbonylpiperidin-4-ylmethoxy)-3>methoxybenzoate (35 g), 
ra.p. 81-83°C; NMR Spectrum: (CDCI3) 1.2-1.35 (m, 2H), 1.4 (u 3H), 1.48 (s, 9H), 1.8-1.9 (d, 

25 2H), 2.0-2.15 (m, 2H), 2.75 (t, 2H), 3.9 (d, 2H), 3.95 (s, 3H), 4.05-4.25 (br s, 2H), 4.35 (q, 
2H), 6.85 (d, 1H), 7.55 (s, 1H), 7.65 (d, 1H). 

The material so obtained was dissolved in formic acid (35 ml), formaldehyde (12M, 
37% in water, 35 ml) was added and the mixture was stirred and heated to 95°C for 3 hours. 
The resultant mixture was evaporated. The residue was dissolved in methylene chloride and 

30 hydrogen chloride (3M solution in diethyl ether, 40 ml) was added. The mixture was diluted 
with diethyl ether and the mixture was triturated until a solid was formed. The solid was 
collected, washed with diethyl ether and dried under vacuum overnight at 50°C. There was 
thus obtained ethyl 3-raethoxy-4-(N-methylpiperidin-4-ylmethoxy)benzoate (30.6 g), 
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NMR Snectrum: (DMSOtfe) 1.29 (t, 3H), 1.5-1.7 (m, 2H), 1.95 (d, 2H), 2.0-2.15 (br s, 1H), 
2.72 (s, 3H), 2.9-3.1 (ra, 2H), 3.35-3.5 (br s, 2H), 3.85 (s, 3H), 3.9-4.05 (br s, 2H), 4.3 (q, 2H), 
7.1 (d, 1H), 7.48 (s, 1H), 7.6 (d, 1H). 

The material so obtained was dissolved in methylene chloride (75 ml) and the solution 
5 was cooled in an ice-bath to 0-5°C. Trifluoroacetic acid (37.5 ml) was added followed by the 
dropwise addition over 15 minutes of a solution of fuming nitric acid (24M; 7.42 mi) in 
methylene chloride (15 ml). The resultant solution was allowed to warm to ambient 
temperature and was stirred for 2 hours. Volatile materials were evaporated. The residue was 
dissolved in methylene chloride (50 ml) and the solution was cooled in an ice-bath to 0-5°C. 
10 Diethyl ether was added and the resultant precipitate was collected and dried under vacuum at 
50°C. The solid was dissolved in methylene chloride (500 ml) and hydrogen chloride (3M 
solution in diethyl ether; 30 ml) was added followed by diethyl ether (500 ml). The resultant 
solid was collected and dried under vacuum at 50°C. There was thus obtained ethyl 
5-methoxy-4-(N-methylpiperidin-4-ylmethoxy)-2-nitroben2oate (28.4 g), NMR Spectrum : 
15 (DMSOd*) 1.3 (t, 3H), 1.45-1.65 (ra, 2H), 1.75-2.1 (m, 3H), 2.75 (s, 3H), 2.9-3.05 (ra, 2H), 
3.4-3.5 (d, 2H), 3.95 (s, 3H), 4.05 (d, 2H), 4.3 (q, 2H), 7.32 (s, 1H), 7.66 (s, 1H). 

A mixture of a portion (3.89 g) of the material so obtained, 10% platinum -on-activated 
carbon (50% wet, 0.389 g) and methanol (80 ml) was stirred under 1.8 atmospheres pressure 
of hydrogen until uptake of hydrogen ceased. The mixture was filtered and the filtrate was 
20 evaporated. The residue was dissolved in water (30 ml) and basified to pHIO by the addition 
of a saturated aqueous sodium bicarbonate solution. The mixture was diluted with a 1:1 
mixture of ethyl acetate and diethyl ether and the organic layer was separated. The aqueous 
layer was further extracted with a 1 : 1 mixture of ethyl acetate and diethyl ether and the 
organic extracts were combined, washed in turn with water and brine, dried over magnesium 
25 sulphate and evaporated. The residue was triturated under a mixture of petroleum ether 
(b.p. 60-80°C) and diethyl ether. The solid so obtained was isolated, washed with petroleum 
ether and dried under vacuum at 60°C. There was thus obtained ethyl 2-araino-5-methoxy- 
4~(N-roethylpiperidin-4-ylraethoxy)benzoate (2.58 g), ra.p. 1 1 1-1 12 C C; NMR Spectrum : 
(CDC1 3 ) 1.35 (U 3H), 1.4-1.5 (ra, 2H), 1.85 (ra, 3H), 1.95 (t, 2H), 2.29 (s, 3H), 2.9 (d, 2H), 3.8 
30 (s, 3H), 3.85 (d, 2H), 4.3 (q, 2H), 5.55 (br s, 2H), 6.13 (s, 1H), 7.33 (s, 1H). 

A mixture of ethyl 2-amino-5-methoxy-4-(N-raethylpiperidin-4-ylmethoxy)benzoate 
(16.1 g), forraaraidine acetic acid salt (5.2 g) and 2-raethoxyethanol (160 ml) was stirred and 
heated at 1 15°C for 2 hours. Further forraamidine acetic acid salt (10.4 g) was added in 
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portions every 30 minutes during 4 hours and heating was continued for 30 minutes after the 
last addition. Hie resultant mixture was evaporated. The solid residue was stirred under a 
mixture of methylene chloride (50ml) and ethanol (100ml). The precipitate was removed by 
filtration and the filtrate was concentrated to a final volume of 100ml. The resultant 

5 suspension was cooled to 5°C. The solid so obtained was collected, washed with cold ethanol 
and with diethyl ether and dried under vacuum at 60°C. There was thus obtained 6-raethoxy- 
7-(N-raethylpiperidin^ylmethoxy)-3,4^ihydroquina2olin-4-one (12.7 g); NMR Spectrum : 
(DMSOck) 1.25-1.4 (ro, 2H), 1.75 (d, 2H), 1.9 (t, 1H), 1.9 (s, 3H), 2.16 (s, 2H), 2.8 (d, 2H), 
3.9 (s, 3H), 4.0 (d, 2H), 7.1 1 (s, 1H), 7.44 (s, 1H), 7.97 (s, 1H). 

0 A mixture of a portion (2.8 g) of the material so obtained, thionyl chloride (28 ml) and 

DMF (0.28 ml) was heated to reflux for 1 hour. The mixture was evaporated and the 
precipitate was triturated under diethyl ether. The resultant solid was isolated and washed 
with diethyl ether. The solid was then dissolved in methylene chloride and the solution was 
washed with a saturated aqueous sodium bicarbonate solution. Hie organic layer was washed 

5 in turn with water and brine, dried over magnesium sulphate and evaporated. There was thus 
obtained 4^hloro-6-methoxy-7-(N-raethylpiperidin-^ylraethoxy)quinazoline (2.9 g,), 
NMR Spectrum : (DMSOd*) 13-1.5 (m, 2H), 1.75-1.9 (m, 4H), 2.0 (t, 1H), 2.25 (s, 3H), 2.85 
(d, 2H), 4.02 (s, 3H), 4.1 2 (d, 2H), 7.41 (s, 1H), 7.46 (s, 1H), 8.9 (s, 1H). 

A mixture of 4-chloro-6-methoxy-7-(N-raethylpiperidin^ylraethoxy)quinazoline 

0 (11.17 gX 4-broroo-2-fluorophenol (4.57 ml), potassium carbonate (7.19 g) and DMF (110 ml) 
was stirred and heated at 100°C for 2.5 hours. The mixture was allowed to cool to ambient 
temperature and was poured into a mixture (1L) of ice and water. The precipitate was 
collected, washed with water and dried. The solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 

5 1% aqueous ammonium hydroxide solution (20:1:0 to 10:1:0 to 10:1:1) as eluenL There was 
thus obtained 4-(4-brorao-2-fluorophenoxy)-6-methoxy-7-(N*methylpiperidin- 
4~ylmethoxy)quinazoiine(13.1 g), NMR Spectrum : (DMSCkfc) 13-1.4 (m, 2H), 1.7-1.8 (m, 
4H), 1.9 (t, 1H), 2.15 (s, 3H), 2.5 (br s, 2H), 4.0 (s, 3H), 4.1 (d, 2H), 7.4 (s, 1H), 7.45-7.6 (m, 
3H) t 7.8 (d, 1H), 8.5 (s, 1H); Mass Spectrum : M+H* 476 and 478. 

0 A portion (9.4 g) of the material so obtained was dissolved in a 2M solution of 

ammonia in isopropanol (150 ml). Liquid ammonia (10 ml) was added and the reaction 
mixture was sealed in a Carius tube. The reaction mixture was heated to 130°C for 16 hours. 
The Carius tube was cooled and opened and the reaction mixture was evaporated. The residue 
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was stirred under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was 
isolated and washed in turn with water and methyl tert-butvl ether. There was thus obtained 
4-araino-6-methoxy-7-(N-raethylpiperidin^ylniethoxy)quinazolijie (5.55 g); NMR 
Spectrum : (DMSOd*) 1.2-1.4 (m, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.1 (s, 3H), 2.8 (d, 2H), 
5 3.8 (s, 3H), 3.9 (d, 2H), 7.0 (s, 1H), 7.3 (br s, 2H), 7.5 (s, 1H), 8.2 (s, 1H); Mass Spectrum : 
M+IT 303. 

Example 2 

Using an analogous procedure to that described in Example 1, except that, 
10 unless otherwise stated, chloroform was used in place of methylene chloride as the reaction 
solvent, the appropriate 4-aminoquinazoline was reacted with the appropriate isocyanate to 
give the compounds described in Table I. In general, unless otherwise stated, the appropriate 
isocyanates were commercially available. Alternatively appropriate isocyanates could be 
prepared by the reaction of the appropriate aniline with di-tert-butyl dicarbonate in the 
15 presence of 4-diraethylarainopyridine and a solvent such as methylene chloride. 



Table I 




(R 2 )n 



No. 


R 6 


R' 


(R 2 )o 


Note 


1 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2-chIoro 


[1] 


2 


methoxy 


N-raethylpiperidin-4~ylmethoxy 


2,3-dichloro 


[2] 


3 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4-dichIoro 


[3] 


4 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


2-fluoro 


[4] 


5 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,6-difluoro 


[5] 


6 


methoxy 


N-raethylpiperidin-4-ylraethoxy 


2-brorao 


[6] 


7 


methoxy 


N-methylpiperidin^ylraethoxy 


2-trifluoromethyl 


[7] 


8 


methoxy 


N-raethylpiperidin-4~ylroethoxy 


2-roethyl 


[8] 


9 


methoxy 


N-methylpiperidin-4-ylraethoxy j 


2,6-diroethyl 


[9] 
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10 


methoxy 


N-raethylpiperidin-4-ylraethoxy 


2- ten- butyl 


[10] 


11 


methoxy 


3-piperidinopropoxy 


2,6-dimethyl 


[11] 


12 


hydrogen 


3-morpholinopropoxy 


2,6-dichloro 


[12] 


13 


hydrogen 


3-( 1 , 1 -dioxoietrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,6-dichloro 


[13] 


14 


hydrogen 


4-raoiphoiinobut-2-ynyloxy 


2,6-dichloro 


[14] 


15 


hydrogen 


(£)-4~raorpholinobut-2-enyloxy 


2,6-dichloro 


[15] 


16 


methoxy 


2-piperidinoethoxy 


2,6-dichloro 


[16] 


17 


methoxy 


3-raorpholiiiopropoxy 


2,6-dichloro 


[17] 


18 


methoxy 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,6-dichloro 


[18] 


19 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2,6-dichloro 


[19] 


20 


methoxy 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazui-4-yl)propoxy 


2,6-dichloro 


[20] 


21 


methoxy 


2-[N-(2-raethoxyethyl)- 
N-raethylaraino]ethoxy 


2,6-dichloro 


[21] 


22 


methoxy 


3-mesylpropoxy 


2,6-dichloro 


[22] 


23 


methoxy 


3-( 1 ,2,3-triazol- 1 -yl)propoxy 


2,6-dichloro 


[23] 


24 


methoxy 


2-(4-pyridyl)ethoxy 


2,6-dichloro 


[24] 


25 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


2,4,6- trichloro 


[25] 


26 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,5-dichloro 


[26] 


27 


methoxy 


N-raethy lpiperidin-4-y lmethoxy 


2,4-difluoro 


[27] 


28 


methoxy 


N-methylpiperidin-4-yimethoxy 


2,5-diraethoxy 


[28] 


29 


methoxy 


N-raethylpiperidin-4-ylraethoxy 


2,4-diraethoxy 


[29] 


30 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2,6-diisopropyl 


[30] 


31 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2,4,6-triraethyl 


[31] 


32 


methoxy 


N-roethylpiperidin-4-ylraethoxy 


2,5-dimethyl 


[32] 


33 


methoxy 


N-methylpiperidin-4~ylmethoxy 


2,5-diethyl 


[33] 


34 


methoxy 


N-raethylpiperidin-4-ylraethoxy 


2-ethyl-6-raethyl 


[34] 


35 


methoxy 


N-raethylpiperidin-4~ylmethoxy 


4-bromo-2,6-dimetbyl 


[35] 


36 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2-chloro-6-raethyl 


436] 


37 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2,4,6-trichloro 


[37] 
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38 


methoxy 


3-(4-raethylpiperazin- 1 -yl)propoxy 


2,4,6- trichloro 


[38) 


! 39 


methoxy 


3-piperidinopropoxy 


2,6-dichloro 


[39] 


40 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2,6-difluoro 


[40) 


4] 


methoxy 


3-piperidinopropoxy 


2,6-difluoro 


(41) 


42 


methoxy 


3-morpholinopropoxy 


2,6-difluoro 


[42] 


43 


methoxy 


3-(4-roethyIpiperazin- 1 -yl)propoxy 


2,6-difluoro 


[43] 


44 


methoxy 


2-piperidinoethoxy 


2,6-difluoro 


[44] 


45 


methoxy 


2-piperidinoethoxy 


2,4,6-trichloro 


[45] 


46 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2-fluoro- 
6-trifluoromethyI 


[46] 


47 


methoxy 


2-dimethylaminoethoxy 


2,6-difluoro 


[47] 


48 


methoxy 


2-dimethylaminoethoxy 


2,6-dichloro 


[48] 


49 


methoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


2,6-difluoro 


[49] 


50 


methoxy 


2-(2-oxoiraidazolidin- 1 -yl)elhoxy 


2,6-dichloro 


P0] 


51 


methoxy 


2-pyrrolidin- 1 -ylethoxy 


2,6-dichloro 


[51] 


52 


methoxy 


2-pyrrolidin- 1 -ylethoxy 


2,6-difluoro 


[52] 


53 


methoxy 


2-raorpholinoethoxy 


2,6-dichloro 


[53] 


54 


methoxy 


2-morpholinoethoxy 


2,6-difluoro 


[54] 


55 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2,6-dimethyl 


[55] 


56 


methoxy 


3-raorpholinopropoxy 


2,6-dimethyl 


[56] 


57 


methoxy 


3-(4-methylpiperazin- l-yl)propoxy 


2,6-dimethyl 


[57] 


58 


methoxy 


2-pyrrolidin- 1 -ylethoxy 


2,6-dimethyl 


[58] 


59 


methoxy 


2-piperidinoethoxy 


2,6-diraethyl 


[59] 


60 


methoxy 


2-morpholinoethoxy 


2,6-dimethyl 


(60) 


61 


methoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


2,6-dimethyl 


[61] 


62 


methoxy 


2-dimethylaminoethoxy 


2,6-dimethyl 


[62] 


63 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


4-brorao-2,6-dimethyl 


[63] 


64 


methoxy 


3-piperidinopropoxy 


4-brorao-2,6-diraethyl 


[64] 


65 


methoxy 


3-morpholinopropoxy 


4-brorao-2 t 6-dimethyl 


(65] 


66 


methoxy 


3-(4-methylpiperaziJi-l -y!)propoxy 


4-brorao-2,6-dimethyl 


[66] 


67 


methoxy 


2-piperidinoethoxy 


4-brorao-2,6-dimethyl 


[67) 



-6S- 



68 


methoxy 


2-raorpholinoethoxy 


4~bromo-2,6-dimethyl 


[68] 


69 


methoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


4-brorao-2,6-dimethyl 


[69) 


70 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dichloro 


[70) 


71 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-difluoro 


[71] 


72 


methoxy 


2-(2-raethoxyethoxy)ethoxy 


2,6-diroethyl 


[72) 


73 


methoxy 


N-methylpiperidin-4-ylmethoxy 


2-fluoro- 
6-trifluorora ethyl 


(73) 


74 


hydrogen 


2-pyrrolidin- 1-ylethoxy 


2,6-dichloro 


[74] 


75 


hydrogen 


2-pyrrolidin- 1-ylethoxy 


2-chloro-6-raethyl 


[75] 


76 


hydrogen 


2-pyrrolidin- 1 -ylethoxy 


2-chloro i 


[76] 


77 


hydrogen 


2-pyirolidin- 1 -ylethoxy 


2,4,6-trichloro 


[77] 


78 


hydrogen 


2-piperidinoethoxy 


2,6-dichloro 


[78] 


79 


hydrogen 


2-piperidinoethoxy 


2,6-difluoro 


[79] 


80 


hydrogen 


2-piperidinoethoxy 


2-chloro-6- methyl 


[80] 


81 


hydrogen 


2-piperidinoethoxy 


2-chloro 


[81) 


82 


hydrogen 


2-piperidinoethoxy 


2,4,6-trichloro 


[82] 


83 


hydrogen 


2-(4-methylpiperaziii- 1 -yl)ethoxy 


2,6-dichloro 


[83] 


84 


hydrogen 


2-(4~raethylpiperazui- 1 -yl)ethoxy 


2-chloro-6-methyl 


[84] 


85 


hydrogen 


2-(4-methylpiperazin- 1 -yl)ethoxy 


2-chloro 


[85] 


86 


hydrogen 


2-(4-raethylpiperazin- 1 -yl)ethoxy 


2,4,6-trichloro 


[86] 


87 


hydrogen 


N-methyipiperidin-3-ylmethoxy 


2,6-dichloro 


[87] 


88 


hydrogen 


N-raethylpiperidin-3-ylraethoxy 


2,6-difluoro 


[88] 


89 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2-chloro-6-methyl 


[89] 


90 


hydrogen 


N-methylpiperidin-3-ylnaethoxy 


2-chloro 


[90] 


91 


hydrogen 


N-methylpiperidin-3-ylmethoxy 


2,4,6-trichloro 


[91] 


92 


hydrogen 


3-pyrrolidin- 1 -ylpropoxy 


2,6-dichloro 


(92) 


93 


hydrogen 


3-pyirolidin- 1 -ylpropoxy 


2,6-difluoro 


[93] 


94 


hydrogen 


3-pyirolidin- 1 -ylpropoxy 


2-chloro-6-raethyl 


[94] 


95 


hydrogen 


3-pyirolidin- 1 -ylpropoxy 


2-chloro 


[95] 


96 


hydrogen 


3-pyrrolidin- 1 -ylpropoxy 


2,4,6-trichloro 


(96) 


97 


hydrogen 


3-morpholinopropoxy 


2,6-difluoro 


[97] 
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98 


hydrogen 


3-raorpholinopropoxy 


2-chloro-6-raethyl 


[98] 


09 


hydrogen 


3-raorpholinopropoxy 


2,4,6- trichloro 


[99] 


100 


hydrogen 


3-(4-raethylpiperazin- 1 -yl)propoxy 


2,6-dichloro 


[100] 


101 


hydrogen 


3-(4-methylpiperazin- 1 -yl)propoxy 


2-chloro 


[101] 


102 


hydrogen 


3-(4-methylpiperazin- 1 -yl)propoxy 


2,4,6-trichloro 


[102] 


103 


hydrogen 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,6-difluoro 


[103] 


104 


hydrogen 


3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2-chloro-6-methyl 


[104] 


105 


hydrogen 


3-( 1 ,1 -dioxotetrahydro-4H- 1 ,4- 
thiazin-4-yl)propoxy 


2,4,6-trichloro 


[105] 


106 


hydrogen 


3-( 1 ,2,3-triazol- 1 -yI)propoxy 


2,4,6-trichloro 


[106] 


107 


hydrogen 


(£)-4-pyrrolidin- 1 -ylbut-2-enyloxy 


2,6-difluoro 


[107] 


108 


hydrogen 


(E)-4-pyrrolidin- 1 -ylbut-2-enyloxy 


2-chloro-6-methyl 


[108] 


109 


hydrogen 


(E)-4-pyrrolidin- 1 -ylbut-2-enyloxy 


2-chloro 


[109] 


110 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-dichloro 


[110] 


111 


raethoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-difluoro 


[111] 


112 


methoxy 


3-(4-carbamoylpiperidin- 
l-yl)propoxy 


2,6-diraethyl 


[112] 


113 


raethoxy 


3-(4-carbaraoylpiperidin- 
l-yl)propoxy 


2-chloro-6-methyI 


[113] 


114 


hydrogen 


3-(pyrrolidin- 1 -yl)- 1 -propynyl 


2,6-dichloro 


[114] 


115 


methoxy 


3-(pyrrolidin- 1 -yl)- 1 -propynyl 


2,6-dichloro 


[115] 


116 


methoxy 


6-raoipholino- 1 -hexynyl 


2,6-dichloro 


[116] 


117 


methoxy 


6-morpholino- 1 -hexynyl 


2,6-difluoro 


[117] 


118 


methoxy 


6-(2-raethylimidazol- 1 -yl)- 
1 -hexynyl 


2,6-dichloro 


[118] 


119 


raethoxy 


6-(2-roethyliraidazol- 1 -yl> 
1 -hexynyl 


2,6-difluoro 


[119] 
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120 


methoxv 


3-diraethylamino- 1 -propynyl 


2,6-difluoro 


11201 


121 


raethoxy 


N-raethylpiperidin-4-ylmethoxy 


2-nitro 


[121] 
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N- rneth vln i nerid i n-4~ vim e th ox v 
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124 


mfthnxv 

lllvMlUA y 
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5 -chl oro-2- m eth ox v 
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N- m pth v 1 n i nerid i n-4- vim eth ox v 


2- mp.thox v- S -mp t h vl 

*» lUVUlUAJr IUvUIYI 


11271 
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iripfVifiv/v 


N-mPthvlninpridin-4— vlmpthoxv 


S -ch 1 o ro-2 - mp t h vl 
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- IllCUlVlA Jr 
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1 J 1 


lucuiUA y 


^-nvrrnlidin- 1-vlnronoxv 
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raethoxy 


3-pyirolidin- 1 -ylpropoxy 


5-chlorcv2-raethyl 


[133] 


1.3*1 


njcuioxy 
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135 


raethoxy 


3-pyrrolidin- 1 -ylpropoxy 


2-methyl-5-nitro 


[135] 


1 


raethoxy \ 


^-pyrrouQin- j -yipropoxy 


z -enj oro~ j - iue ui y i 


[IJOJ 


1 1*7 
/ 


raecnoxy 


o-l jn -mvUiyipipcrazjn- j -yi 
1 -hpwnvl 

J llvA jrll Yl 


/ f^.j\ * f-» i /-\ »-/-\ 
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140 


methoxy 


6-(N-methylpiperazin- 1 -yl)hexyl 


2,6-dichloro 


[140] 


1.41 
l*tl 


nicmoxy 


j-\iijrii uuuur i -y i^pnipyi 


X 9 VF~VllvlllVlI U 


r i a n 


149 


njcuivixy 


N*F^>rN*mpfhvlninprsi7in- 1 • 

yl)propyl]carbamoyl 


^ 9 VpVJ1v111 vii Vl 


ri49i 


143 


raethoxy 


N-I3-(iraidazoH- 
yl)propyl]carbaraoyl 


2,6-dichloro 


[143] 


144 


raethoxy 


N-methylpiperazuv 1 -yl 


2,6-dichloro 


[144] 


145 


methoxy 


N>(ten-buioxycarbonvl)piperazin- 


2,6-dichJoro 


[145] 
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1-yl 






146 


melhoxy 


3-raorpholinopropylaraino 


2,6-dichloro 


[146] 


147 


methoxy 


3-imidazol- 1 -yl propyl amino 


2,6-dichloro 


H47] 


148 


methoxy 


N-raethylpiperidin-4-yimethoxy 


3-diraethylcarbamoyl- 
2,6-diraethyl 


[148] 


149 


methoxy 


3-pyirolidin- 1 -ylpropoxy 


2-chloro-6-raethyI 


[149] 


150 


raethoxy 


3-methoxypropylamino 


2,6-dichloro 


[150] 


151 


methoxy 


2-aminoethylamino 


2,6-dichloro 


[151] 


152 


methoxy 


N-(2-diethylaminoethyl)- 
N-raethylamino 


2,6-dichloro 


[152] 
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Notes 

[1] The product gave the following data: NMR Spectrum : (DMSOde) 1.36 (m, -2H), 1.74 
(d, 3H), 1.86 (t, 2H), 2.14 (s, 3H), 2.87 (d, 2H), 3.96 (s, 3H), 4.03 (d, 2H), 7.1 1 (t, 1H), 7.29 
5 (s, 3H), 7.38 (t, 1H), 7.56 (d, 1H). 8.08 (s, 1H), 8.41 (d, 1H), 8.73 (s, 1H), 10.59 (s, 1H), 13,2 
(s, 1H); Mass Spectrum : M+H* 456 and 458. 

[2] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.87 (m, 2H), 2.1 1 (m, 
3H), 2.78 (m, 2H), 2.78 (s, 3H), 3.68 (d, 2H), 4.07 (s, 3H), 4.1 (s, 2H), 7.12 (m, 2H) r 7.43 (s, 
1H), 7.78 (s, 1H), 8.28 (m, 1H), 8.75 (s, 1H), 13.2 (s, 1H); Mass Spectrum : M+H* 490 and 
10 492. 

[3] The product gave the following data: NMR Spectrum : (DMSOd*) 1.83 (m, 2H), 2. 1 
(m, 3H), 2.63 (m, 2H), 2.7 (s, 3H), 3.6 (d, 2H), 4.08 (s, 3H), 4.1 (d, 2H), 7.23 (m, 1H), 7.33 <s, 
1H), 7.46 (s, 1H), 7.72 (s, 1H), 8.31 (d, 1H), 8.74 (s, 1H), 13.3 (s, 1H); Mass Spectrum : M+H* 
490 and 492. 

IS [4] Methylene chloride was used as the reaction solvent. The product gave the following 
data: NMR Spectrum: (DMSOd*) 1.34 (q, 2H), 1.74 (d, 3H), 1.86 (t, 2H), 2.15 (s, 3H), 2.78 
(d, 2H), 3.96 (s, 3H), 4.02 (d, 2H), 7.08-7.16 (m, 1H), 7.19-7.36 (ro, 3H), 8.06 (s, 1H), 8.27 
(s, 1H), 8.69 (s, 1H), 10.56 (s, 1H), 12.81 (s, 1H): Mass Spectrum : M+IT 440. 
[5] DMF was used as the reaction sol vent. The product gave the following data: NMR 

20 Spectrum : (DMSOdk) 135 (m, 2H), 1.8 (m, 5H), 2.15 (s, 3H), 2.79 (d, 2H), 2.94 (s, 3H), 4.03 
(d, 2H), 7.1-7.35 (m, 5H), 8.03 (s, 1H), 8.66 (s, 1H), 10.6 (s, 1H); Mass Spectrum : M+H* 458. 
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(6] DMF was used as the reaction solvent. The product gave the following data: NMR 
Spectrum : (DMSOde) 1.3-1.5 (ra, 2H), 1.7-1.8 (m, 4H), 1.85 (t, 1H), 2.2 (s, 3H), 2.8 (d, 2H), 
3.9 (s, 3H), 4.1 (brd,2H),7.0 (t, 1H),7.3 (brs, 1H),7.4 (t, 1H), 7.7 (d, 1H), 8-Hbrs, 1H), 8.4 
(d, 1H), 8.8 (s, 1H), 10.5 (br s, 1H); Mass Spectrum : M+H* 500 and 502. 
5 (7] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.47 (m, 2H), 1.97 (m, 
5H), 2.3 (s, 3H), 2.88 (d, 2H), 3.61 (s, 3H), 4.01 (d, 2H), 7.24 (s, partialJy obscured by CHCI3 
peak), 7.25 (t, partially obscured by CHCI3 peak), 7.37 (s, 1H), 7.56 (t, 1H), 7.7 (d, 1H), 8.17 
(d, 1H), 8.7 (s, 1H), 9.36 (s, IH), 13.2 (s, 1H); Mass Spectrum : M+rT 490. 
(8] The product gave the following data: NMR Spectrum : (CDCI3) 1 .38-1.55 (m, 2H), 
tj 10 1.84-2.04 (ra, 5H), 2.3 (s, 3H), 2.47 (s, 3H), 2.91 (d, 2H), 3.66 (s, 3H), 4.01 (d, 2H), 7.05- 
5 7.14 (m, 1H), 7.17-7.28 (m, 4H), 7.4 (s, IH), 7.96 (d, IH), 8.7 (s, 1H), 9.24 (s, 1H), 12.34 (s, 
Jfl 1 H); Mass Spectrum: M+H* 436. 

'S [9] The product gave the following data: NMR Spectrum : (DMSOcfe and CD3COOH) 1 .5- 
W\ 1 .67 (q, 2H), 1 .93-2.17 (m, 3H), 2.24 (s, 6H), 2.71 (s, 3H), 2.93 (t, 2H), 3.37 (d, 2H), 3.95 (s, 
q 15 3H), 4.09 (d, 2H), 7.1 (s, 3H), 7.31 (s, IH), 8.07 (s, IH), 8.66 (d, IH); Mass Spectrum : M+H* 
g 450. 

M [ 1 0] The product gave the f oDowing data: NMR Spectrum : (CDC1 3 ) 1 .43 (m, 2H), 1 .5 (s, 

jfl 9H), 1 .82 (ra, 5H), 2.28 (s, 3H), 2.89 (d, 2H), 3.32 (s, 3H), 4.0 (d, 2H), 7.2 (ra, 3H), 7.5 <ra, 

2H), 7.57 (s, IH), 8.62 (s, IH), 9.9 (s, IH), 12.35 (s, IH); Mass Spectrum : M+H+ 478. 
20 [11] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.45 (m, 2H), 1.59 (ra, 

4H), 2.1 1 (ra, 2H), 2.33 (s, 6H), 2.4 (br s, 4H), 2.5 (t, 2H), 3.23 (s, 3H), 4.22 (t, 2H), 7.14 (ra, 

3H) t 7.28 (s, IH), 7.62 (s, IH), 8.66 (s, IH), 10.16 (s, IH), 12.08 (s, IH); Mass Spectrum: 

M+H* 513. 

The 4^araino-6-raethoxy-7-(3-piperidinopropoxy)quina2oliiie used as a starting 

25 material was prepared as follows :- 

Sodium hydride (60% suspension in mineral oil, 1.44 g) was added portionwise during 
20 minutes to a solution of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one 
(International Patent Application WO 97/22596, Example 1 thereof; 8.46 g) in DMF (70 ml). 
The mixture was stirred at ambient temperature for 1 .5 hours. Chloromethyl pivalate (5.65 g) 

30 was added dropwise and the mixture was stirred at ambient temperature for 2 hours. The 
mixture was diluted with ethyl acetate (100 ml) and poured onto a mixture (400 ml) of ice and 
water containing 2N aqueous hydrochloric acid (4 ml). The organic layer was separated and 
the aqueous layer was extracted with ethyl acetate. The combined extracts were washed with 
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brine, dried over magnesium sulphate and evaporated. The residue was triturated under a 
mixture of diethyl ether and petroleum ether (b.p. 60-80°C) and the resultant solid was 
collected and dried under vacuum. There was thus obtained 7-benzyloxy-6-raethoxy- 
3-pivaloyloxyraethyl-3,4-dihydroquinazoliji-4-one (10 g); NMR Spectrum : (DMSOd*) 1.1 1 (s, 
5 9H), 3.89 (s, 3H), 5.3 (s, 2H), 5.9 (s, 2H), 7.27 (s, 1H), 7.35 (ra, 1H), 7.47 (t, 2H), 7.49 (d, 
2H), 7.51 (s, IH), 8.34 (s, 1H). 

A mixture of a portion (7 g) of the material so obtained, 10% palladium -on-charcoal 
catalyst (0.7 g), DMF (50 ml), methanol (50 ml), acetic acid (0.7 ml) and ethyl acetate 
(250 ml) was stirred under an atmosphere pressure of hydrogen for 40 minutes. The catalyst 
10 was removed by filtration and the solvent was evaporated. The residue was triturated under 

□ 

p diethyl ether and the resultant solid was collected and dried under vacuum. There was thus 
J obtained 7-hydroxy-6-raethoxy-3-pivaloyloxymethyl-3,4^ihydrcK]uina2olin^one (4.36 g); 

Hp NMR Spectrum: (DMSOcfc) 1.1 (s, 9H), 3.89 (s, 3H), 5.89 (s, 2H), 7.0 (s, 1H), 7.48 (s, IH), 

J 8.5 (s, 1H). 

15 Diethyl azodi carboxylase (3.9 ml) was added drop wise to a stirred mixture of 

7-hydroxy-6-methoxy-3-pivaloyloxymethyl-3,4-dihydroquina2oliJi-4-one (5 g), 
3-bromopropanol (2.21 ml), triphenylphosphine (6.42 g) and methylene chloride (50 ml) and 
the mixture was stirred at ambient temperature for 2 hours. The mixture was evaporated and 
the residue was purified by column chromatography on silica using a 19:1 mixture of 
20 methylene chloride and methanol as eluenL There was thus obtained 7-(3-bromopropoxy)- 
6-methoxy-3-pivaloyloxyraethyl-3,4-dihydroquina2olin-4-one (6 g); NMR Spectrum : 
(DMSOde) 1.12 (s, 9H), 2.32 (t, 2H), 3.7 (t, 2H), 3.9 (s, 3H), 4,25 (t, 2H), 5.9 (s, 2H), 7,20 (s, 
1H),7.61 (s, 1H), 8.36 (s, IH). 

A mixture of a portion (2.89 g) of the material so obtained and piperidine (10 ml) was 
25 stirred and heated to 100°C for 1 hour. The mixture was evaporated and the residue was 

partitioned between methylene chloride and a saturated aqueous ammonium chloride solution. 
The organic phase was washed with brine, dried over magnesium sulphate and evaporated. 
There was thus obtained 6-methoxy-7-(3-piperidinopropoxy)-3-pivaloyloxymethyl- 
3,4-dihydroquinazolin-4-one (2.4 g); NMR Spectrum : (DMSOcfc) 1.15 (s, 9H), L35-1.5 (m, 
30 IH), 1.6-1.8 (ra, 3H), 1.8-1.9 (d, 2H), 2.2-2.3 (m, 2H), 2.95 (t, 2H), 3.25 (t, 2H), 3.55 (d, 2H), 
3.95 (s t 3H), 4.25 (U 2H). 5.94 (s, 2H), 7.24 (s, IH), 7.56 (s, IH), 8.36 (s, IH). 

A mixture of the material so obtained and a 7N solution of ammonia in methanol 
(50 ml) was stirred at ambient temperature for 16 hours. The mixture was evaporated and the 
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residue was triturated under diethyl ether. The resultant solid was isolated, washed in turn 
with diethyl ether and a 1:1 mixture of diethyl ether and methylene chloride and dried under 
vacuum. There was thus obtained 6-raethoxy-7-(3-piperidinopropoxy)-3,4-dihydroquinazolin- 
4-one(1.65 g); NMR Spectrum : (DMSOd*) 1.3-1.4 (ra, 2H), 1.4-1.55 (m, 4H), 1.85-1.95 (m, 
5 2H), 2.35 (br s, 4H), 2.4 (t, 2H), 3.9 (s, 3H) f 4.15 (U 2H), 7.1 1 (s, 1H), 7.44 <s, 1H), 7.9 (s, 
1H). 

A mixture of the material so obtained, thionyl chloride (15 ml) and DMF (1.5 ml) was 
heated to reflux for 3 hours. The mixture was evaporated. Toluene was added and the 
mixture was again evaporated. The residue was partitioned between methylene chloride and a 
10 saturated aqueous sodium bicarbonate solution (the basicity of which was adjusted to pHIO by 
P adding 6N aqueous sodium hydroxide). The organic layer was separated, washed with brine, 

a 

Ljl, dried over magnesium sulphate and evaporated. There was thus obtained 4-chloro- 

6-methoxy-7-(3-piperidinopropoxy)quijiazoline (1.2 g); NMR Spectrum : tDMSCkk) 1.35-1.45 
(m, 2H), 1.5-1 .6 (m, 4H), 1.9-2.05 (m, 2H), 2.4 (br s, 4H), 2.45 (t, 2H), 4.0 (s, 3H), 4,29 (t, 
15 2H), 7.41 (s, 1H), 7.46 (s, 1H), 8.9 (s, 1H). 



s 



W A portion (0.5 g) of the material so obtained was dissolved in a 1M solution of 

pi 

□ ammonia in isopropanol (10 ml). Liquid ammonia (1 ml) was added and the reaction mixture 

SJ 

q was sealed in a Can us tube. The reaction mixture was heated to 120°C for 16 hours. The 

<^J Can us tube was cooled and opened and the reaction mixture was evaporated. The residue was 

20 stirred under a 2N aqueous sodium hydroxide solution for 1 hour. Tlie resultant solid was 
isolated and washed in turn with water and methyl tert-butyl ether. There was thus obtained 
4-araino-6-raethoxy-7-(3-piperidiiiopropoxy)quinazoline (0.225 g); NMR Spectrum : 
(DMSOd*) 1.37 (d, 2H), 1.49 (t, 4H), 1.91 (ra, 2H), 2.3 (s, 4H), 2.37 (t, 2H), 3.86 (s, 3H), 4.1 
(t, 2H), 7.04 (s, 1H), 7.38 (s, 2H), 7.54 (s, 1H), 8.22 (s, 1H); Mass Spectrum : M+H+ 317. • 
25 [12] Acetonitrile was used as the reaction solvent The product gave the following data: 
NMR Spectrum : (CDC1 3 ) 2.1 (ra, 2H), 2.5 (br s, 4H), 2.7 <t, 2H), 3.75 (t, 4H), 4.25 (t, 2H), 
7.15 (d, 1H), 7.3 (m, 2H), 7.5 (d, 2H), 8.1 (d, 1H), 8.85 (s, 1H), 9.05 (s, 1H), 12.1 (s, 1H); 
Mass Spectrum : M+H* 476 and 478. 

The 4-amino-7-(3-moipholinopropoxy)quinazoiine used as a starting material was 
30 prepared as follows :- 

A solution of 2-amino-4-fluorobenzoic acid (3 g) in formaraide (30 ml) was heated to 
150°C for 6 hours. The reaction mixture was poured onto a 1:1 mixture of ice and water 
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(250 ml) and the precipitated solid was collected, washed with water and dried to give 
7-fluoro-3,4-dihydroquinazoiin-4-one (2.6 g). 

Sodium metal (4.4 g) was added to benzyl alcohol (100 ml) and the resultant mixture 
was stirred at ambient temperature for 30 minutes and then and heated to 80°C for 1 hour. 
The mixture was cooled to 40°C and 7-fluoro-3,4-dihydroquinazolin-4-one (7.8 g) was added. 
The reaction mixture was stirred and heated to 130°C for 4 hours. The mixture was allowed 
to cool to ambient temperature and was stirred for a further 18 hours. The solution was 
quenched with water (800 ml) and acidified to pH3 by the addition of concentrated 
hydrochloric acid. The resultant precipitate was collected, washed in turn with water and 
diethyl ether and dried under vacuum for 4 hours at 60°C. There was thus obtained 
7-benzyloxy-3,4Hjihydroquinazotin-4-one (7.02 g). 

A mixture of the material so obtained, phosphorus pentasulphide (12.5 g) and pyridine 
(350 ml) was stirred and heated to reflux for 8 hours. After cooling, the mixture was poured 
into water (1 L). The precipitate was collected and washed with water. The solid so obtained 
was dissolved in 6N aqueous sodium hydroxide solution and the solution was filtered. The 
filtrate was acidified to pH2 by the addition of 6N aqueous hydrochloric acid. The resultant 
precipitate was collected, washed with water and dried under vacuum at 60°C. There was 
thus obtained 7-benzyloxy-3,4-dihydroquinazolin-4-thione (7.42 g); NMR Spectrum : 
(DMSOcfc) 5.32 (s, 2H), 7.25 (d, 1H), 7.32 (m, 1H), 7.4 (m, 1H), 7.45 (t, 2H), 7.55 (d, 2H), 
8.15 (s,lH), 8.5 (d,lH). 

A portion (3.45 g) of the material so obtained was dissolved in THF (13 ml) and 
IN aqueous sodium hydroxide solution (25.7 ml) was added. Methyl iodide (0.97 ml) was 
added dropwise and the mixture was stirred at ambient temperature for 30 minutes. The 
mixture was neutralised by the addition of 2N aqueous hydrochloric acid and the mixture was 
diluted by the addition of water. The resultant solid was collected, washed with water and 
dried under vacuum to give 7-benzyloxy-4-methylthioquinazoline (3.3 g): NMR Spectrum : 
(DMSOcfc) 2.67 (s, 3H), 5.32 (s, 2H), 7.3-7.45 (ra, 5H), 1JS (d, 2H), 8.05 (d, 1H), 8.9 (s, 1H). 

A mixture of a portion (3 g) of the material so obtained and trifluoroacetic acid {30 ml) 
was heated to reflux for 5 hours. The mixture was evaporated. The residue was suspended in 
water and solid sodium bicarbonate was added until complete dissolution. The solution was 
extracted with diethyl ether. The aqueous layer was acidified to pH2 by the addition of 
2N aqueous hydrochloric acid and the resultant precipitate was collected, washed in turn with 
water and diethyl ether and dried under vacuum. There was thus obtained 7-hydroxy- 
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4-methyllhioquinazoline (2 p^: NMR Spectrum: (DMSOcU 2.7 (s, 3H), 7.15 (d, 1H), 7.25 (ra, 
1H), 8.0 <d, 1H), 8.9 (s, 1H). 

Diethyl azodicarboxylate (2.92 g) was added dropwise to a stirred mixture of 
7-hydroxy-4-methylthioquinazoline (2.5 g), 4-(3-hydroxypropyl)raoipholine (Bull. Soc. Chim. 
5 Ft 1962, 1117; 2.47 g), triphenylphosphine (4.45 g) and methylene chloride (65 ml). The 
reaction mixture was stirred at ambient temperature for 1 hour. The mixture was evaporated 
and the residue was partitioned between a 1:1 mixture of ethyl acetate and diethyl ether and a 
IN aqueous hydrochloric acid solution. Hie aqueous layer was separated, basified to pH9 by 
the addition of solid sodium bicarbonate and extracted with methylene chloride. The organic 

10 layer was separated, washed with water and brine, dried over magnesium sulphate and 

evaporated. The residue was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride, ethyl acetate and methanol (from 6:3:1 to 5:3:2 to 
75:0:25) as eluent There was thus obtained 4-methylthio-7-(3-roorphoiinopropoxy)- 
quinazoline (2.03 g); NMR Spectrum : (DMSOd^and CF3COOD) 2.2-2.3 (m, 2H), 2.7 (s, 3H), 

15 3.05-3.25 (m, 2H), 3.35 (t, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.05 (d, 2H), 4.32 (t, 2H), 7.38 (d, 
1H), 7.4 (s, 1H), 8.1 (d, 1H), 9.05 (d, 1H); Mass Spectrum : M+H* 320. 

A mixture of a portion (0.5 g) of the material so obtained and a solution of ammonia 
gas in methanol (7M; 50 ml) was sealed in a pressure vessel and heated to 120°C for 16 hours. 
The mixture was cooled to ambient temperature and evaporated. The residue was purified by 

20 column chromatography on silica using increasingly polar mixtures of methylene chloride, 
methanol and a 1% aqueous ammonium hydroxide solution as eluent The material so 
obtained was triturated under diethyl ether and the resultant solid was isolated, washed with 
diethyl ether and dried under vacuum. There was thus obtained 4-amino- 
7-(3-rooipholinopropoxy)quinazoline (0.35 g); NMR Spectrum : (CDC1 3 ) 2.0-2.15 (ra, 2H), 

25 2.5 (br s, 4H), 2.6 (t, 2H), 3.75 (br s, 4H), 4.2 (t, 2H), 5.65 (br s, 2H), 7.1 (d, 1H), 7.2 (s, 1H), 
7.65 (d, 1H), 8.55 (s, 1H) ; Mass Spectrum : M+H* 280. 

[13] Acetonitrile was used as the reaction solvent The product gave the following data: 
NMR Spectrum: (CDC1 3 ) 2.05 (ra, 2H), 2.75 (t, 2H), 3.0-3.15 (m, 8H), 4.2 (t, 2H), 7.1 <d, 1H), 
7.2-7.35 (ra, 2H), 7.5 (d, 2H), 8.2 (d, 1H), 8.8 (s, 1H), 9.45 (s, 1H); Mass Spectrum : M+H* 
30 524 and 526; Elemental Analysis : Found C, 50.0; H, 4.4; N, 13.3; C22H23N5O4CI2S requires C, 
50.39; H, 4.42; N, 13.35%. 

The 4-araino-7-[3-(l ,1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy]quinazoline used 
as a starting material was prepared as follows :- 
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A mixture of 3-aminopropan- 1 -ol (0.650 ml) and divinyl sulphone (1 g) was heated to 
1 10°C for 45 minutes. The mixture was allowed to cool to ambient temperature and was 
purified by column chromatography on silica usin a 19:1 mixture of methylene chloride and 
methanol as eluent. There was thus obtained 3-(l,l-dioxotetrahydro-4H-l,4-thiazin- 
5 4-yl)propan-l-ol (0.8 g); NMR Spectrum : (CDCh) 1.7-1.8 (ro, 2H), 2.73 (t, 2H), 3.06 (br s, 
8H), 3.25 (s, 1H), 3.78 (t, 2H); Mass Spectrum: M+HP 194. 

Diethyl azodicarboxylate (3.3 ml) was added dropwise to a stirred mixture of 
7-hydroxy-4-methylthioquinazoline (1.34 g), 3-(l J-dioxotetrahydro-4H-l,4-thiazin- 
4-yl)propan-l-ol (2.03 g), triphenylphosphine (5.51 g) and methylene chloride (100 ml). The 
10 reaction mixture was stirred at ambient temperature for 4 hours. The mixture was evaporated 
jj^ and the residue was purified by column chromatography on silica using initially ethyl acetate 
O and then a 24:1 mixture of ethyl acetate and ethanol as eluenL There was thus obtained 
\q 7-[3-(l,l^ioxotetrahydro-4H- 1 ,4-thiazin-4~yl)propoxy]-4-raethylthioquinazoline (1 .79 g); 
J NMR Spectrum : (CDC1 3 ) 2.05 (ra, 2H), 2.7 (s, 3H), 2.73 (t, 2H), 3.05 (ra, 8H), 4.2 (t, 2H), 
fS 15 7.15 (m, 1H), 7.2 (d, 1H), 8.0 (d, 1H), 8-9 (s, 1H); Mass Spectnini : M-rfT 368. 
p Using an analogous procedure to that described in the last paragraph of Note [12] 

JIT immediately above, a portion (0.5 g) of the material so obtained was reacted with ammonia 
M gas in methanol. The reaction product was purified by column chromatography on silica 

a 

j=j using increasingly polar mixtures of chloroform and methanol as eluenL There was thus 

20 obtained 4~araino-7-[3-(l,l-dioxotetrahydro-4H-l,4-t^ 

(0.45 g); NMR Spectrum (CDCI3) 2.05 (ro, 2H), 2.75 (t, 2H), 3.0-3. 1 (ra, 8H), 4.2 (t, 2H), 5.5 
(br s, 2H), 7.15 (ra, 1H), 7.2 (s, 1H), 7.65 (d, 1H), 8.6 (s, 1H); Mass Spectrum : M+H* 337. 
[14] Acetonitrile was used as the reaction solvent. The product gave the following data: 
NMR Spectrum : (DMSOd* and CF3COOD) 3.0-3.4 (ra, 2H), 3.4 (br d, 2H), 3.6-3.7 (ra, 2H), 

25 3.95 (br d, 2H), 4.25 (s, 2H), 5.2 (s, 2H), 7.32 (t, 1H), 7.5 (d, 2H), 7.5-7.6 (m, 2H), 8.9 (d, 
1H), 9.2 (s, 1H); Mass Spectrum : M+H* 486 and 488; Elemental Analysis : Found C, 55.4; H, 
4.3; N, 14.1; C23H21N5O3CI2 0.6 H 2 0 requires C, 55.57; H, 4.50; N, 14.09 %. 

The 4-an^o-7-(4-raorpholinobut-2-yn-l-yloxy)quinazoline used as a starting material 
was prepared as follows :- 

30 Diethyl azodicarboxylate (2.46 ml) was added dropwise to a stirred mixture of 

7-hydroxy-4-raethylthioquinazoline (1.2 g), 4-morpholinobut-2-yn- 1 -ol (J. Amer. Chera. Soc.. 
1957, 79, 6184; 1.26 g), triphenylphosphine (4.09 g) and methylene chloride (35 ml). The 
reaction mixture was stirred at ambient temperature for 3 hours. The mixture was evaporated 
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and the residue was purified by column chromaiography on silica using initially methylene 
chloride and then a 19:1 mixture of methylene chloride and methanol as eluent. The material 
so obtained was triturated under diethyl ether. The resultant solid was collected and dried 
under vacuum. There was thus obtained 4-methylthio-7-(4-raorpholinobut-2-yn- 
5 l-yloxy)quinazoline (1 .3 g); NMR Spectrum : (CDCI3) 2.5 (t, 4H), 2.7 (s, 3H), 3.32 (u 2H), 
3.7 (t, 4H), 4.9 (t, 2H), 7.2 (d, 1H), 7.35 (d, 1H), 8.0 (d, 1H), 8.9 (s, 1H); Mass Spectrum : 
M+H* 330. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
above, a portion (0.5 g) of the material so obtained was reacted with a saturated solution of 
10 ammonia gas in methanol. The reaction product was purified by column chromatography on 

□ silica using increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous 

O 

s U ammonium hydroxide solution as eluent- There was thus obtained 4-araino- 

|j 7-(4-morphoUnobut-2«yn-l-yloxy)quinazoline (0.283 g); NMR Spectrum : (DMSOd*) 2.4 (m, 

$ 4H), 3.3 (U 2H), 3.5 (m, 4H), 5.0 (s, 2H) f 7.15 (m, 1H), 7.18 (d, 1H), 7.6 (br s, 2H), 8.15 (d, 

w 

15 1H>. 8.32 (s, 1H): Mass Spectrum : M+Na* 321: Elemental Analysis : Found C. 63.8: H. 6.1: 
P N, 18.7; CeHisN^ 0.2 H 2 0 requires C, 63.65; H, 6.14; N, 18.55 %. 

P [15] Acetonitrile was used as the reaction solvent. The product -gave the following data: 

q NMR Spectrum : (DMSOd* and CF 3 COOD) 3.0-3. 1 (m, 2H), 3.4 (d, 2H), 3.65 (t, 2H), 3.85 <d, 

nJ 2H), 4.0 (d, 2H), 4.95 (br s, 2H), 6.0 (m, 1H), 6.3 (ra, 1H), 7.4 (t, 1H), 7.45 (s, 1H), 7.55 (m, 

20 1H), 7.6 (d, 2H), 8.85 (d, 1H), 9.17 (s, 1H); Mass Spectrum : M+Na* 510 and 512; Elemental 
Analysis : Found C, 56.2; H, 4.7; N, 14.2; CzaH^NjOaCh requires C, 56.57; H, 4.75; 
N, 14.34%. 

The 4-amino-7-[(E)-4-morpholinobut-2-en-l-yloxy]quinazoline used as a starting 
material was prepared as follows :- 

25 Using an analogous procedure to that described in the second last paragraph of 

Note [12] above, (£)-4-raorpbolinobut-2-en-l-ol (J. Med. Chem. . 1972, J5, 110-112; 1.27 rg), 
was reacted with 7-hydroxy-4-raethylthioquinazoline (1.2 g) to give 4-methylthio- 
7-[(£)-4-moipholinobut-2-en-l-yloxy]quinazoline (1.15 g); NMR Spectrum : <CDC1 3 ) 2.45 (br 
s, 4H), 2.7 (s, 3H), 3.05 (d, 2H), 3.7 (t, 4H), 4.7 (d, 2H), 5.9 (m, 2H), 7.15-7.25 (m, 2H), 7.95 

30 (d, 1H), 8.9 (d, 1H): Mass Spectrum : M+H* 332. 

Using an analogous procedure to that described in the last paragraph of Note [12] 
above, 4-methylthio-7-[(£)-4-morpholinobut-2-en-l-yloxy]quinazoline (0.5 g) was reacted 
with a saturated solution of ammonia gas in methanol. The reaction product was purified by 
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column chromatography on silica using increasingly polar mixtures of methylene chloride, 
methanol and a 1% aqueous ammonium hydroxide solution as eluenL There was thus 
obtained 4-amino-7-[(£)-4-morpholinobut-2-en-l-yloxy)quinazoline (0.372 g); NMR 
Spectrum: (DMSOde) 2.35 (br s, 4H), 3.0 (br s, 2H), 3.56 (t, 4H), 4.7 (br s, 2H), 5.9 (br s, 
2H),7.05 (s,2H),7.1 (m, 1H), 7.6 (brs, 2H), 8.12 (d, 1H), 8.3 (s, 1H): Mass Spectmm : 
M+Na* 323; Elemental Analysis : Found C, 63.1; H, 6.7; N, 18.4; C16H20N4O2 0.2 H 2 0 
requires C, 63.22; H, 6.76; N, 18.51 %. 

[16] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOck and CF3COOD) 1.4 (m, 1H), 1.7 (m, 3H), 1.9 (ra, 2H), 3.1 
(U 2H), 3.65 (m, 4H), 4.05 (s, 3H), 4.65 (t, 2H), 7.45 (t, 1H), 7.52 (s, 1H), 7.62 (d, 2H), 8.3 (s, 
1H), 9.05 (s, 1H); Mass Spectrum : M+H* 490 and 492. 

The 4-amino-6-methoxy-7-(2-piperidinoethoxy)quina2oline used as a starting material 
was prepared as follows :- 

A mixture of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (25. 1 g), thiony 1 
chloride (450 ml) and DMF (1 ml) was stirred and heated to reflux for 2 hours. The mixture 
was evaporated and the residue was dissolved in toluene and the solution was evaporated. 
The resultant solid was suspended in methylene chloride (500 ml), solid potassium carbonate 
(39 g) was added and the mixture was stirred for 10 minutes. Water (500 ml) was added and 
the mixture stirred for another 10 minutes. The methylene chloride layer was separated, dried 
over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and ethyl 
acetate as eluenL There was thus obtained 7-benzyl-4-chloro-6-methoxyquinazoline 
(21.54 g); NMR Spectrum: (DMSOd*) 4.0 (s, 3H), 5.36 (s, 2H), 7-31-7.46 (ra, 4H), 7.51 (d, 
2H), 7.58 (s, 1H), 8.88 (s, 1H). 

A portion (3 g) of the material so obtained was dissolved in a 1M solution of ammonia 
in isopropanol (50 ml). Liquid ammonia (5 ml) was added and the reaction mixture was 
sealed in a Can us tube. The reaction mixture was heated to 120°C for 16 hours. Hie Carius 
tube was cooled and opened and the reaction mixture was evaporated. The residue was stirred 
under a 2N aqueous sodium hydroxide solution for 1 hour. The resultant solid was isolated 
and washed in turn with water and methyl tert-butyl ether. There was thus obtained 4- amino- 
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7-benzyloxy-6-methoxyquinazoline (2.65 g); NMR Spectrum : (DMSOd*) 3.88 (s, 3H), 3.9 (s, 
3H), 7.2 (s, 1H), 7.63 (s, 2H), 7.69 (s, 1H), 8.38 (s, 1H); Mass Spectrum: M+H* 230. 

A mixture of 4-amino-7-benzyloxy-6-raethoxyquinazoiine (4.15 g) and trifluoroacetic 
acid (35 ml) was stirred and heated to reflux for 1 hour. The solvent was evaporated, the 
5 residue was redissolved in a mixture of methylene chloride and toluene and the solvent was 
evaporated. The solid so obtained was suspended in water and basified to pHl 1 by the 
addition of 2N aqueous sodium hydroxide solution. The mixture was then neutralised to pH7 
by the addition of IN aqueous hydrochloric acid solution. The resultant solid was collected, 
washed in turn with water and acetonitrile and dried under vacuum over phosphorus 

M= 10 pcntoxide. There was thus obtained 4-amino-7-hydroxy-6-methoxyquinazoline (2.55 g); 

p NMR Spectrum : (DMSOd*) 3.9 (s, 3H), 7.05 (s, 1H), 7.65 (s, 1H), 8.0 (br s, 2H), 8.35 (s, 1H), 

g 10.0-1 1.0 (brs, 1H). 

£] A portion (0.15 g) of the material so obtained and triphenylphosphine (0.31 g) were 

in dissolved in DMF (3 ml). THF (3 ml) was added causing partial precipitation of the starting 

L 15 material*. A solution of N-(2-hydroxyethyl)piperidine (0.1 1 1 g) in THF (1 ml) was added 
f~ followed by diethyl azodicarboxylate (0. 1 86 ml) and the reaction mixture was stirred at 

sj ambient temperature for 30 minutes. Further portions of triphenylphosphine (0.105 g), 

N-(2-hydroxyethyl)piperidine (0.02 g) and diethyl azodicarboxylate (0.062 ml) were added 
and reaction mixture was stirred at ambient temperature for a further 30 minutes. The mixture 
20 was evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluent There was thus 
obtained the required starting material (0.18 g); NMR Spectrum : (DMSOck and CF 3 COOD) 
1.4 (m, 1H), 1.7 (m, 3H), 1.8 (m, 2H), 3.15 (m, 2H), 3.65 (m, 4H), 3.95 (s, 3H), 4.55 (t, 2H), 
7.3 (s, 1H), 7.9 (s, 1H), 8.75 (s, 1H), 9.45 (br s, 1H); Mass Spectrum : M+H* 303. 
25 [17] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35 °C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOde and CF3COOD) 2.3 (m, 2H), 3.15 (m, 2H), 335 (m, 2H), 
3.55 (m, 2H), 3.7 (t, 2H), 4.0 (s, 3H), 4.05 (ra, 2H), 4.35 (t, 2H), 7.45 (t, 1H), 7.63 (d, 2H), 
30 8.25 (s, 1H), 8.3 (s, 1H), 8.95 (s, 1H); Mass Spectrum : M+IT 506 and 508. 

The 4-amino-6-methoxy-7-(3~moipholinopropoxy)quinazo]ine used as a starting 
materia] was prepared by the reaction of 4-araino-7-bydroxy-6-methoxyquinazoline and 
N-(3-hydroxypropyI)morpholine using an analogous procedure to that described in the last 



ry 



0 
Q 



yi 



si 



WO 01/04102 PCT/GB00/02566 

-78- 

paragraph of Note [16] above. There was thus obtained the required starting material; NMR 
Spectrum : (DMSOd 6 and CF 3 COOD) 2.25 (m, 2H), 3.15 (m, 2H), 3.35 (m, 2H), 3.55 (ra, 2H), 
3.7 (t, 2H), 3.95 (s,3H), 4.05 (m, 2H), 4.3 (t, 2H), 7.35 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 
(brs, 1H); Mass Spectrum : M+H* 319. 
5 [18] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOck, and CF3COOD) 2.3 (m, 2H), 2.95 (s, 3H), 3.2-3.8 <br s, 8H), 
3.45 (m, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.45 (t, 1H), 7.47 (s, 1H), 7.62 (d, 2H), 8.3 (s, 1H), 
10 9.05 (s, 1H); Mass Spectrum : M+H* 519 and 521. 

The 4-amino-6-methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazoline used as a 
starting material was prepared by the reaction of 4-amino-7-hydroxy-6-roethoxyquinazoline 
and l-(3-hydroxypropyl)-4-methylpiperazine using an analogous procedure to that described 
in the last paragraph of Note [16] above. There was thus obtained the required starting 
15 material; NMR Spectrum : (DMSOdc and CF3COOD) 2.3 (ra, 2H), 2.95 (s, 3H), 3.2-3.8 (br s, 
8H), 3.4 (ro, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 (br s, 



O 1H); Mass Spectrum : M+H* 332 



[19] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
m 35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 

20 washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd*. and CF3COOD) 1.9 (ra, 2H), 2.05 (m, 2H), 2.25 (ra, 2H), 
3.1 (ra, 2H), 3.35 (ra, 2H), 3.65 (m, 2H), 4.05 (s, 3H), 4.35 (t, 2H), 7.45 (t, 1H), 7.47 (s, 1H), 
7.63 (d, 2H). 8.3 (s, 1H), 9.1 (s, 1H); Mass Spectrum : M+H* 490 and 492. 

The 4-amino-6-raethoxy-7-(3-pyrrolidin-l-ylpropoxy)quinazoline used as a starting 
25 material was prepared by the reaction of 4-amino-7-hydroxy-6-methoxyquinazoline and 
N-(3-hydroxypropyl)pyrrolidine using an analogous procedure to that described in the last 
paragraph of Note [16] above. There was thus obtained the required starting material; NMR 
Spectrum : (DMSOd* and CF3COOD) 1.9 (m, 2H), 2.05 (m, 2H), 2.25 (m, 2H), 3.05 (m, 2H), 
3.35 (m, 2H), 3.65 (m, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 
30 9.4 (br s, 1H); Mass Spectrum : M+H* 303. 

[20] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
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data: NMR Spectrum : (DMSOd*, and CF3COOD) 2.3 (m, 2H), 3.5 (t, 2H), 3.65 (ra, 4H), 3.85 
(m, 4H), 4.05 (s, 3H), 4.35 (t, 2H), 7.43 (t, 1H), 7.46 (s, 1H), 7.65 (d, 2H), 8.3 (s, 1H), 9.05 (s, 
1H); Mass Spectrum : M+FF 554 and 556. 

The 4-araino-7-[3-(l ,l-dioxotetrahydro-4H-l t 4-ihia2in*4-yl)propoxy]- 
5 6-raethoxyquinazoline used as a starling material was prepared by the reaction of 4-amino- 
7-hydroxy-6-raethoxyquinazoline and N-(3-hydroxypropyl)-l,l^ioxotetrahydro- 
4H-l,4-thiazine using an analogous procedure to that described in the last paragraph of 
Note [16] above. There was thus obtained the required starting material; NMR Spectrum : 
(DMSOd 6 and CF3COOD) 2.3 (m, 2H), 3.5 (m, 2H), 3.65 (m, 4H), 3.85 (ni, 4H), 3.95 (s, 3H), 
10 4.25 (t, 2H), 7.25 (s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.4 (br s, 1H); Mass Spectrum : 
M+H*367. 

[21] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 

15 data: NMR Spectrum : (DMSOdo, and CF3COOD) 2.95 (s, 3H), 3.35 (s, 3H), 3.4 (m , 1H), 
3.55 (m , 1H), 3.75 (m, 4H), 4.05 (s, 3H), 4.65 (t, 2H), 7.45 (t, 1H), 7.50 (s, 1H), 7.65 (d, 2H), 
8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H* 494 and 496. 

The 4-amino-6-methoxy-7-{ 2-|TC-(2-raethoxyethyl)-N-raethylaraino]ethoxy }- 
quinazoline used as a starting material was prepared by the reaction of 4~amino-7-hydroxy- 

20 6-methoxyquinazoline and 2-fN-(2-methoxyethyl)-N-methylamino]ethanol using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
the required starting material; NMR Spectrum : (DMSCkk and CF3COOD) 2.95 (s, 3H), 3.35 
(s, 3H), 3.4 (m , 1H), 3.55 (m f 1H), 3.75 (br ra, 4H), 3.95 (s, 3H), 4.55 (t, 2H), 7.25 (s, 1H), 
7.85 (s, 1H), 8.75 (s, 1H), 9.45 (br s, 1H); Mass Spectrum : M+IT307. 

25 The 2-[N-(2-raethoxyethyl>N-roethylamino]ethanol used as a starting material was 

prepared as follows :- 

A mixture of 2-methylarainoethanol (5.4 g), 2-bromoethyl methyl ether (10 g), 
triethylamine (10 ml) and acetonitrile (70 ml) was stirred and heated to reflux for 16 hours. 
The mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and 

30 the residue was triturated under diethyl ether. The organic solution was separated and 
evaporated to give 2-IN-(2-methoxyethyl>N-methyIaraino]ethanol (3 g, 31%); NMR 
Spectrum : (CDCI3) 2.35 (s, 3H), 2.6 (t, 2H), 2.65 (t, 2H), 3.35 (s, 3H), 3.5 (t, 2H), 3.6 (t, 2H). 
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[22] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOck. and CF 3 COOD) 2.3 (ra, 2H), 3.05 (s, 3H), 3.35 (t, 2H), 4.05 
(s, 3H), 4.4 (t, 2H), 7.45 (ra, 2H), 7.65 (d, 2H), 8.29 (s, 1H), 9.1 (s, 1H); Mass Spectrum : 
M+H* 499 and 501. 

The 4-amino-6-methoxy-7-(3-mesylpropoxy)quiiiazoiine used as a starting material 
was prepared by the reaction of 4-aroino-7-hydroxy-6-methoxyquinazoline and 
3-raesylpropanol using an analogous procedure to that described in the last paragraph of 
Note [16] above. There was thus obtained the required starting material; NMR Spectrum : 
(DMSOd 6 and CF3COOD) 2.3 (m, 2H), 3.05 (s, 3H), 3.3 (t, 2H), 3.95 (s, 3H), 4.3 (t, 2H), 7.2 
(s, 1H), 7.85 (s, 1H), 8.75 (s, 1H), 9.45 (br s, IHV. Mass Spectrum : M+H*312. 

The 3-raesylpropanol used as a starting material was prepared as follows :- 
3-Chloroperoxybenzoic acid (25 g) was added in portions to a solution of 
3-raethylthiopropanol (5 ml) in methylene chloride (100 ml) while maintaining the reaction 
temperature at 25°C. The mixture was stirred at ambient temperature for 1 hour. The mixture 
was filtered and the filtrate was diluted with an aqueous solution of sodium sulphite (6.S g) in 
water (200 ml). The organic layer was separated and evaporated. The white residue was 
triturated under acetone and the resultant solution was evaporated to give a solid which was 
dissolved in methylene chloride. Aluminum oxide (90A mesh) was added and the mixture 
was allowed to stand for 15 minutes. The mixture was filtered and the filtrate was evaporated 
to give 3-mesylpropanol as a colourless oil (4.46 g); NMR Spectrum : (CDCI3) 1.9-2.1 (br s, 
1H), 2.15 (ra, 2H), 2.95 (s, 3H), 3.2 (t, 2H), 3.85 (t, 2H). 

[23] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd*. and CF3COOD) 2.45 (ra, 2H), 4.0 (s, 3H), 4.25 (t, 2H), 4.6 
(t, 2H), 7.38 (s, 1H), 7.43 (t, 1H), 7.63 (d, 2H), 7.77 (s, 1H), 8.22 (s, 1H), 8.26 (s, 1H), 9.03 (s, 
1H); Mass Spectrum : M+H* 488 and 490. 

The 4-araino-6-raethoxy-7-[3-( 1 ,2,3-triazol- 1 -yl)propoxy]quinazoline used as a 
starting material was prepared by the reaction of 4~aroino-7-hydroxy-6-methoxyquinazoline 
and N ! -(3-hydroxypropyl)-l,2,3-triazole (see Note [106] hereinafter) using an analogous 
procedure to that described in the last paragraph of Note [16] above. There was thus obtained 
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the required starting material; NMR Spectrum : (DMSOd* and CF3COOD) 2.4 (no, 2H), 3.95 
(s, 3H), 4.15 (t, 2H), 4.6 (t, 2H), 7.15 (s, 1H), 7.75 (s, 1H), 7.85 (s, 1H), 8.2 (s, 1H), 8.75 Is, 
1H),9.45 (brs, 1H): Mass Spectrum : M+H* 301. 

[24] Acetonitrile was used as the reaction solvent and the reaction mixture was heated to 
5 35°C for 7 hours and then to 50°C for 5 hours. The resultant precipitate was collected, 
washed in turn with acetonitrile and diethyl ether and dried. The product gave the following 
data: NMR Spectrum : (DMSOd*. and CF3COOD) 3.55 (t, 2H), 4.0 (s, 3H), 4.65 (t, 2H), 7.45 
(t, 1H), 7.5 (s, 1H), 7.65 (d, 2H), 8.15 (d, 2H), 8.3 (s, 1H), 8.95 (d, 2H), 9.1 (s, 1H); Mass 
Spectrum : M+H* 484 and 486. 
h* 10 The 4-amino-6-methoxy-7-(2-(4-pyridyl)ethoxy]quinazoline used as a starting material 

o 

=3 was prepared by the reaction of 4-amino-7-hydroxy-6-roethoxyquinazoline and 
^ 4-(2-hydroxyethyl)pyridine (Zhur. Obshchei. Khim.. 1958, 28, 103-1 10) using an analogous 
y0 procedure to that described in the last paragraph of Note {16] above. There was thus obtained 
the required starting material; NMR Spectrum : (DMSOd* and CF3COOD) 3.5 (t, 2H), 3.9 (s, 
15 3H), 4.6 (t, 2H), 7.3 (s, 1H), 7.85 (s, 1H), 8.15 (d, 2H), 8.75 (s, 1H), 8.95 (d, 2H), 9.4 (br s, 
j** 1H): Mass Spectrum: M+H* 297. 

y [25] The product gave the following data: NMR Spectrum : (CDCI3 + CD3CO2D) 1 .78-1.9 
(m, 2H), 2.05-2.3 (m, 3H), 2.64 (t, 2H), 2.7 (s, 3H), 3.59 (d, 2H), 4.04 (s, 3H), 4.1 (d, 2H), 
7.25 (s, 1H), 7.44 (s, 2H), 7.74 (s, 1H), 8.2-8.6 (m, partially obscured by CDsCOzH), 8.71 (s, 
20 1 H), 1 2.4 (s, 1 H); Mass Spectrum : M+H 4 524 and 526. 

[26] The product gave the following data: NMR Spectrum : (CDCI3) 1 .4 1-1 .56 (m, 2H), 
1.85-2.05 (m, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.96 (s, 3H), 4.03 (d, 2H), 6.74 (in, 1H), 7.1 (m, 
lH), 7.18 (s, 1H), 7.28 (s, 1H), 8.1 1 (m, 1H), 8.46 (s, 1H), 8.88 (s, 1H), 12,86 (s, 1H); Mass 
Spectrum : M+H* 458. 

25 [27] The product gave the following data: NMR Spectrum : (CDCb) 1 .42-1.58 (m, 2H), 
1.87-2.08 (m, 5H), 2.31 (s, 3H), 2.93 (d, 2H), 3.84 (s, 3H), 4.02 (d, 2H), 6.9 (m, 2H), 7.28 (m, 
2H), 8.16 (m, 1H), 8.76 (s, 1H), 8.86 (s, 1H), 12.65 (s, 1H); Mass Spectrum : M+H* 458. 
[28] Methylene chloride was used as the reaction solvent The product was obtained as a 
1 : 1 adduct with DMF and gave the following data: NMR Spectrum : (CDCI3) 1.4-1.55 (m, 
30 2H), 1.9-2.1 (m, 5H), 2.3 (s, 3H), 2.88 (s, 3H), 2.93 (s, 3H), 2.9 (ro, partially obscured by 
DMF signal), 3.72 (s, 3H), 3.85 (s, 3H), 3.91 (s, 3H), 4.01 (d, 2H), 6.6 (m, 1H) 6.86 (d, 1H), 
7.28 (s, 1H), 7.36 (s, 1H), 7.98 (d, 1H), 8.02 (s, 1H), 8.55 (s, 1H), 8.87 (s, 1H), 12.75 (s, 1H); 
Mass Spectrum : M+H* 482 (relating to the parent ion). 
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[29] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .4-1 .55 (m, 2H), 
1.85-2.1 (m, 5H), 2.29 (s, 3H), 2.9 (d, 2H), 3.8 (s, 3H), 3.82 (s, 3H), 3,96 (s, 3H), 4.03 (d, 
2H), 6.48 (m, 1H), 6.56 (d, 1H), 7.25 (s, 1H), 7.38 (s, 1H), 8.08 (d, 1H), 8.72 (s, 1H), 9.07 (s, 
1H), 12.4 (s, 1H); Mass Spectrum : M+H* 482. 
5 [30] Methylene chloride was used as the reaction solvent . The product gave the following 
data. NMR Spectrum : (CDCM 1.17 (brs, 12H), 1.4-1.6 (in, 2H), 1.7 (brs, 2H), 1.85-2.1 (m, 
5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.3 (s, 3H), 4.01 (d, 2H), 7.2-7.22 (m, 3H) 7.3-7.4 (m, 1H), 7.5 
(s, 1H), 8.62 (s, 1H), 9.7 (s, 1H), 1 1.4 (s, 1H); Mass Spectrum : M+H* 506. 
[31] The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1.55 (m, 2H), 
M 10 1 .85-2.1 (ra, 5H), 2.28 (s, 6H), 2.3 (s, 3H), 2.34 (s, 3H), 2.9 (d, 2H), 3,37 (s, 3H), 4.01 (d, 
q 2H), 6.91 (s, 2H), 7:22 (s, 1H), 7.3 (s, 1H), 8.64 (s, 1H), 8.7 (s, 1H), 1 1.8 (s, 1H); Mass 

J Spectrum : M+IT* 464. 

*0 [32] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .44-1 .59 (m, 2H), 

j 1 .86-2.08 (m, 5H), 2.32 (d, 6H), 2.41 (s, 3H), 2.94 (d, 2H), 3.68 (s, 3H), 4.02 (d, 2H), 6.92 (d, 

q 15 1H), 7.14 (d, 1H), 7.26 (ra, 1H), 7.46 (s, 1H), 7.77 (s, 1H), 8.69 (s, 1H), 9.31 (s, 1H), 12.27 (s, 

H 1 H); Mass Spectrum : M+fT 450. 

O 

Si [33] The product gave the following data: NMR Spectrum: (CDCI3) 1.18 (U 6H), 1 .4-1 .55 

(m, 2H), 1 .85-2.06 (m, 5H), 2.3 (s, 3H),2.69 (q, 4H) 2.9 (d, 2H), 3.3 (s, 3H), 4.03 (d, 2H), 7.1 - 
7.3 (ra, 4H), 7.51 (s, 1H), 8.63 (s, 1H), 9.73 (s, 1H). 1 1.87 (s, 1H); Mass Spectrum: M+H* 
20 478. 

[34] The product gave the following data: NMR Spectrum : (CDCI3) 1 .2 (t, 3H), 1 .4-1 .6 <m, 
2H), 1.85-2.06 (m, 5H), 2.3 (s, 6H), 2.7 (q, 2H), 2.92 (d, 2H), 3.32 (5, 3H), 4.02 <d, 2H), 7.1- 
7.3 (ra, 4H), 7.51(s, 1H), 8.65 (s, 1H), 9.77 (s, 1H), 1 1.97 (s, 1H); Mass Spectrum : M+IT 464. 
[35] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .51 (m, 2H), 1.9-2.1 
25 (ra, 5H), 2.3 (s, 9H), 2.95 (d, 2H), 3.52 (s, 3H), 4.02 (d, 2H), 7.23 (s, 1H), 7.25 (s, 2H), 7.37 
(s, 1H), 8.67 (s, 1H), 9.32 (s, 1H), 1 1.82 (s, 1H); Mass Spectrum: M+IT 528 and 530. 
[36] The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1.56 (ra, 2H), 
1.84-2.05 (ra, 5H), 2.3 (s, 3H), 2.38 (s, 3H), 2.9 (d, 2H), 3.44 (s, 3H), 4.03 (d, 2H), 7.19 (d, 
2H), 7.22 (s, 1 H), 7.33 (t, 1 H), 7.47 (s, 1 H), 8.70 (s, 1 H), 9.67 (s, 1 H), 1 2.2 1 is, 1 H); Mass 
30 Spectrum : M+H* 470. 

[37] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .8 1 (s, 4H), 2. 17 (ra, 
2H), 2.57 (s, 4H), 2.7 (t, 2H), 3.77 (s, 3H), 4.26 (t, 2H), 7.23-7.45 (ra, 2H), 7.38-7.45 <ra, 
2H), 8.7 (s, 1H), 8.96 (s, 1H), 12.23 (s, lH); Mass Spectrum : M+H* 524 and 526. 
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The 4-aniino-6-meihoxy-7-(3-pyrrolidin-l-ylpropoxy)quinazoline used as a starting 
material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-roethoxyquinazoline was reacted with 
3-pyirolidin-l-ylpropyI chloride (Chemical Abstracts, volume 128, no. 227441; PCT Patent 
5 Application WO 98/1 3354) using an analogous procedure to that described in the second last 
paragraph of Note [38] below to give 4-(2-bromo-4-fluorophenoxy)-6-raethoxy- 
7-(3-pynx>Udin-l-ylpropoxy)quinazoline; NMR Spectrum : (CDC1 3 ) 1.8 (m,4H), 2.18 (ro, 2H), 
2.57 (s, 4H), 2.69 (t, 2H), 4.05 (s, 3H), 4.3 (t, 2H), 7.16 (m, 1H), 7.28-7.36 (m, 2H), 7.44 (ra, 
1H), 7.57 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+FT 476 & 478. 
10 The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] below to give the required starting material; 
NMR Spectrum : (CDCI3) 1.8 (ra, 4H), 2.14 (m, 2H), 2.54 (t, 4H), 2.67 (t, 2H), 3.96 (s, 3H), 
4.23 (t, 2H), 5.54 (s, 2H), 6.91 (s, 1H), 7.23 (s, 1H), 8.52 (s, 1H); Mass Spectrum : M+H* 303 
[38] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.68 (s, 4H), 2.1 1 (ra, 
15 2H), 2.3 (s, 3H), 2.4-2.6 (ra, 6H), 3.72 (s, 3H), 4.24 (t, 2H), 7.31 (s, 2H), 7.43 (s, 2H), 8.71 (s, 
1H), 9.07 (s, 1H), 12.27 (s, 1H); Mass Spectrum : M+FT 553, 555 and 557. 

The 4^amino-6-methoxy-7-[3-(4-methylpiperazin-l-yl)propoxy]quinazoline used as a 
starting material was prepared as follows :- 

A mixture of 7-acetoxy-6-methoxyquinazolin-4-one (International Patent Application 
20 WO 96/151 18, Example 17 thereof; 15 g), thionyl chloride (225 ml) and DMF (5 ml) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
the thionyl chloride was evaporated. The material so obtained was dissolved in toluene and 
the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated. There was thus obtained 
25 7-acetoxy-4-chloro-6-methoxyquinazoline (13.2 g) which was used without further 
purification. 

A mixture of the material so obtained was reacted with 2-bromo-4-fluorophenol using 
an analogous procedure to that described in the second last paragraph of the portion of 
Example 1 above which is concerned with the preparation of starting materials. There was 
30 thus obtained 7-acetoxy-4-(2-bromo-4-fluorophenoxy)-6-methoxyquinazoline (14.7 g). 

A mixture of a portion (3 g) of the material so obtained, concentrated ammonium 
hydroxide solution (0.88 g/ml, approximately 14M; 60 ml) and methanol tf 20 ml) was stirred 
at ambient temperature for 16 hours. The mixture was evaporated and the residue was 
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triturated under diethyl ether. There was thus obtained 4-(2-bromo-4-fluorophenoxy> 
7-hydroxy-6-methoxyquinazoline (2.2 g); NMR Spectrum : (DMSOd*) 3.99 (s, 3H), 7.25 (s, 
1H), 7.39 (m, 1H), 7.54 (ra, 2H), 7.78 (ra, 1H), 8.47 (s, 1H), 10.82 (s, 1H);. Mass Spectrum : 
M-H" 363 & 365. 

5 A mixture of 4-(2-bromo-4-fluorophenoxy)-7-hydroxy-6-meihoxyquina2oline (0.94 g), 

3-(4~methylpiperazin-l-yl)propyI chloride (0.5 g), potassium carbonate (1.42 g) and DMF 
(20 ml) was stirred and heated to 65 °C for 16 hours. The mixture was filtered and evaporated. 
The resulting oiJ was purified by column chromatography on silica using increasingly polar 
mixtures of methylene chloride and a 2M methanolic ammonia solution as eluenL There was 

10 thus obtained 4-(2-brorao-4-fluorophenoxy)-6-methoxy-7.[3-(4-methylpipera2in- 

l-y!)propoxy]quinazoline (0.84 g); NMR Spectrum: (CDC1 3 ) 1.72 (s, 4H), 2.13 (m, 2H), 2.31 
(s, 3H), 2.4-2.6 (ra, 6H), 4.05 (s, 3H), 4.29 (t, 2H), 7.16 (ra, 1H), 7.3 (s, 1H), 7.35 (s, 1H), 
7.44 (m, 1H), 7.57 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H* 505 & 507. 

A mixture of the material so obtained, liquid ammonia (1 ml) and a 2M solution of 

15 ammonia in isopropanol (15 ml) was sealed in a Carius tube and heated to 120°C for 16 hours. 
The mixture was cooled and evaporated. The residue was stirred under a 2N aqueous sodium 
hydroxide solution (200 ml) for 1 hour. The resultant solid was isolated and washed in turn 
with water (400 ml) and with methyl tert-butvl ether. There was thus obtained the required 
starting material (0.55 g); NMR Spectrum: (CDCI3) 1.81 (s, 4H), 2.1 (ra, 2H), 2.29 (s, 3H), 

20 2.4-2.6 (m, 6H), 3.96 (s, 3H), 4.22 (t, 2H), 5.46 (s, 2H), 6.9 (s, 1H), 7.22 (s, 1H), 8.51 (s, 1H); 
Mass Spectrum : M+H + 332. 

The 3-(4-methyIpiperazin- 1 -yl)propyl chloride used as an intermediate was prepared 
by the reaction of 1-methylpiperazine with 1 -bromo-3-chloropropane using an analogous 
procedure to that described in Note [42] hereinafter for the preparation of 3-morpholinopropyl 

25 chloride. 

[39] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .42 (q, 2H) t 1 .58 <ra, 
4H), 2.09 (ra, 2H), 2.38 (s, 4H), 2.49 (t, 2H), 3.63 (s, 3H), 4.23 (t, 2H), 7.18-7.27 (ra, 2H), 
7.37 (ra, 2H), 7.41 (s, 1H), 8.71 (s, 1H), 9.3 (s, 1H), 12.34 (s, 1H); Mass Spectrum : M+H* 504 
and 506. 

30 [40] The product gave the following data: NMR Spectrum : (CDC1 3 ) L84 (m, 4H), 2.17 (m, 
2H), 2.56 (s, 4H), 2.68 (t, 2H), 3.69 (s, 3H), 4.28 (t, 2H), 6.99 (t, 2H), 7.2-7.3 (m,-2H), 7.38 
(s, 1H), 8.71 (s, 1H),9.3 (s, 1H), 12.04 (s, 1H): Mass Spectrum : M+H* 458. 
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[41] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.43 (m, 2H), 
1.57-1.76 (m, 4H), 2.12 (m, 2H), 2.47 (s, 4H), 2.54 (t, 2H), 3.7 (s, 3H), 4.23 (t, 2H), 
6.94-7.03 (m, 2H), 7.2-7.31 (m, 2H), 7.37 (s, 1H), 8.71 (s, 1H), 9,26 (s, 1H), 12.03 (s, 1H); 
Mass Spectrum : M+hf 472. 
5 |42) The product gave the following data: NMR Spectrum : (CDCI3) 2.1 1 (m, 2H), 2.49 (br 
s, 4H), 2.57 (U 2H), 3.73 (ra, 7H), 4.26 (t, 2H), 7.0 (t, 2H), 7.27 (m, 1H), 7.3 (s, 1H), 7.38 (s, 
1H), 8.73 (s, 1H), 9.24 (s, 1H), 12.04 (s, 1H); Mass Spectrum : M+H* 474. 

The 4-aminc~6-mewoxy-7-(3-roorobolinopropoxy)qumazoline used as a starting 
material was prepared as follows :- 

10 4-(4-Brorao-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

3-morpholinopropyl chloride using an analogous procedure to that described in the second last 
paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-roethoxy- 
7-(3-morpholinopropoxy)quinazoline; NMR Spectrum : (CDCI3) 2.13 (m, 2H), 2.49 (t, 4H), 
2.58 (t, 2H), 3.74 (t, 4H), 4.06 (s, 3H), 4.29 (t, 2H), 7.15 (m, 1H), 7.31 (m, 1H), 7.37 (s, 1 H), 
15 7.43 (m, 1H), 8.58 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H* 492 & 494. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum: <CDC1 3 ) 2.09 (m, 2H), 2.48 (t, 4H), 2.55 (t, 2H), 3.61 (t, 4H), 3.96 (s, 3H), 
4.24 (t, 2H), 5.44 (s, 2H), 6.9 (s, 1H), 7.24 (s, 1H), 8.52 (s, 1H). 
20 The 3-morpholinopropyl chloride used as an intermediate was prepared as follows :- 

Morpholine (52.2 ml) and l-brorao-3-chloropropane (30 ml) were taken up in dry 
toluene (180 ml) and stirred and heated to 70°C for 3 hours. The resultant precipitate was 
filtered off and the filtrate was evaporated to give an orange oU which was purified by vacuum 
distillation collecting fractions at 62°C/5mraHg and 58°C/2mmHg. The required compound 
25 was obtained as an oil (37.9 g); NMR Spectrum: 1 .85 (m, 2H), 2.3 (t, 4H), 2.38 (t, 2H), 3.53 
(t, 4H), 3.65 (t, 2H); M/s: M+H* 164. 

[43] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .7 1 (s, 4H), 2. 12 (m, 
2H), 2.31 (s, 3H), 2.42-2.62 (m, 6H), 3.7 (s, 3H), 4.27 (t, 2H), 7.0 (m, 2H), 7.21-7.32 (m, 
2H), 7.38 (s, 1H), 8.73 (s, 1H), 9.62 (s, 1H), 12.08 (s, 1H); Mass Spectrum : M+H* 487. 
30 [44] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .46 (m, 2H), 1.64 (m, 
4H), 2.55 (t, 4H), 2.9 (t, 2H), 3.68 (s, 3H), 4.3 (t, 2H), 6.95-7.04 (ra, 3H), 7.28 <ra, 1H), 7.4 (s, 
1H), 8.73 (s, 1H), 9.38 (s, 1H), 12.1 (s, 1H); Mass Spectrum : M+rT 458. 
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[45] The product gave the following data: NMR Spectrum : (CDCI3) 1 .49 (m, 2H), 1 .63 (m, 
4H), 2.56 (t, 4H), 2.8 (t, 2H), 3.7 (s, 3H), 4.32 (1, 2H), 7.3 (s, 1H), 7.34 (s, 1H), 7.43 (s, 2H), 
8.72 (s, 1H), 9.22 (s, 1H), 12.32 (s, 1H); Mass Spectrum: M+rT 524 and 526. 
[46] The product gave the following data: NMR Spectrum : (CDCI3) 1.8 (m, 4H), 2.15 (m, 
5 2H), 2.53 (s, 4H), 2.66 (t, 2H), 3.58 (s, 3H), 4.25 (t, 2H), 7.29 (s, 1H), 7.32-7.45 (rn, 3H), 7.54 
(d, 1H), 8.68 (s, 1H), 9.38 (s, 1H), 12.55 (s, 1H); Mass Spectrum : M+rT 507. 
[47] The product gave the following data: NMR Spectrum : (CDCI3) 2.38 (s, 6H), 2.88 (t, 
2H), 3.57 (s, 3H), 4.27 (t, 2H), 6.98 (t, 3H), 7.27 (s, 1H), 7.51 (s, 1H), 8.71 <s, 1H), 9.81 <s, 
1H), 12.25 (s, 1H); Mass Spectrum : M+rT 418. 

10 The 4-amino-6-methoxy-7-(2-dimethylaminoethoxy)quinazoline used as a starting 

M 5 material was prepared as follows :- 

Q 

p 4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

l _q 2-dimethylaminoethyl chloride using an analogous procedure to that described in the second 

last paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)- 

Ln 15 7-(2^imethyIarainoethoxy)-6-raetfioxyquinazoline; NMR Spectrum : (CDCI3) 2.39 <s,-6H), 

n n 2.9 (t, 2H), 4.04 (s, 3H), 4.31 (t, 2H), 7.22 (u 1H), 7.32 <s, 1H), 7.41 (ro, 2H), 7.52 <s, 1H), 8.6 

fcsxf 

H (s. 1H): Mass Spectrum : M+IT 436 & 438. 

Q 

SJ The materia] so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] above to give the required starting material; 
20 NMR Spectrum: (DMSOd*) 2.21 (s, 6H), 2.68 (t, 2H), 3.87 (s, 3H), 4.14 (t, 2H), 7.07 (s, 1H), 
7.37 (s, 2H), 7.55 (s, 1H), 8.22 (s, 1H); Mass Spectrum : M+H*263. 

[48] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.38 (s, 6H), 2.87 (u 
2H), 3.49 (s, 3H), 4.26 (t, 2H), 7.24 (s, 2H), 7.4 (d, 2H), 7.53 (s, 1H), 8.72 (s, 1H), 9.8 <s, 1H), 
1 2.47 (s, 1 H); Mass Spectrum : M+H* 450 and 452. 
25 [49] The product gave the following data: NMR Soectnim : (CDCI3) 3.47 (t, 2H), 3.74 <m, 
4H), 3.89 (s, 3H), 4.33 (U 2H), 4.42 (s, 1H), 7.01 (t, 3H), 7.28 (m, 2H), 8.0 (s, 1H), 8.73 <s, 
1H), 1 1.9 (s, 1H); Mass Spectrum : M+H* 459. 

The 4-amino-6-raethoxy-7-[2-(2-oxoimidazolidin- 1 -yl)ethoxy]quinazoline used as a 
starting material was prepared as follows :- 
30 4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

2-(2-oxoimidazolidin-l -yl)ethyl chloride (Indian J. Chem. SecL B. 1982, 21B. 928-940) using 
an analogous procedure to that described in the second last paragraph of Note [38] above to 
give4-(2-bromo-4-fluorophenoxy)-6-methoxy-7-[2-(2-oxoimidazolidin- 



P 
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1- yl)ethoxy]quinazoline; NMR Spectrum : (CDC1 3 ) 3.47 (t, 2H), 3.75 (m, 4H), 4.05 (s, 3H), 
4.35 (t,2H),4.47 (s, 1H), 7.21 (t, IH), 7.30 <s, 1H), 7.41 (t, 2H), 7.54 (s, lH),8.6(s, 1H); 
Mass Spectrum : M+H* 477 & 479. 

The material so obtained was reacted with ammonia using an analogous procedure to 
5 that described in the last paragraph of Note 138] above to give the required starting material; 
NMR Spectrum : (DMSOd*) 3.23 (t, 2H), 3.48 (m, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 6.4 (s, 1H), 
7.1 (s, 1H), 7.4 (s, 2H), 7.58 (s, 1H), 8.23 (s, 1H); Mass Spectrum : M+H* 304. 
1 50] The product gave the following data: NMR Spectrum : (CDC1 3 ) 3.48 (t, 2H), 3.73 (m, 
7H). 4.32 (t, 2H), 4.48 (s, IH), 7. 13 (m, 2H), 7.44 (t, 3H), 8.74 (s, 1H), 9.1 (s, 1H), 12.27 (s, 
10 1 H); Mass Spectrum : M+H* 491 and 493. 

151] The product gave the foUowing data: NMR Spectrum : (CDCb) 187 (ro, 4H), 2.71 (s, 
4H). 3.06 (t, 2H), 3.58 (s, 3H), 4.33 (t, 2H), 7.1-7.27 (m, 2H), 7.36-7.46 (ra, 3H), 8.73 (s, 
1H),9.5 (s, 1H), 12.37 (s, 1HV. Mass Spectrum : M+H* 476 and 478. 

The 4-amino-6-methoxy-7-(2-pyrrolidin- 1 -ylethoxy)quinazoline used as a starting 

15 material was prepared as follows :- 

4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 

2- pyrrolidin-l-ylethyl chloride using an analogous procedure to that described in the second 
last paragraph of Note [38] above to give 4-(2-broroo-4-fluorophenoxy)-6-roethoxy- 
7-(2-pyrroUdin-l-ylethoxy)quinazoline; NMR Spectrum : (CDCI3) 1-83 (ro, 4H), 2.69 (m, 4H), 

20 3.06 (t, 2H), 4.04 (s, 3H), 4.34 (t, 2H), 7.21 (t, 1H), 7.31 (s, 1H), 7.4 (t, 2H), 7.53 (s, IH), 8.6 

(s, IH); Mass Snectrum : M+H* 462 & 464. 

The material so obtained was reacted with ammonia using an analogous procedure to 

that described in the last paragraph of Note [38] above to give the required starting material; 

NMR Spectrum : (CDCI3) 1.7 (s, 4H), 2.5 (ro, 4H), 2.83 (t, 2H), 3.87 (s, 3H), 4.19 (t, 2H), 7.07 
25 (s, 1H), 7.39 (s, 2H), 7.56 (s, 1H), 8.23 (s, 1H); Mass Spectrum : M+rT 289. 

[52] The product gave the foUowing data: NMR Spectrum : (CDC1 3 ) 1 .87 <s, 4H), 2.73 <s, 

4H), 3.07 (t, 2H), 3.65 (s, 3H), 4.34 (u 2H), 6.99 (t, 3H), 7.28 (m, 1H), 7.43 (s, 1H), 8.75 (s, 

1H), 9.47 (s, 1H), 12.1 1 (s, IH); Mass Spectrum : M+H* AAA. 

[53] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.6 (t, 4H), 2.92 (t, 
30 2H), 3.58 (s, 3H), 3.74 (t, 4H), 4.28 (t, 2H), 7.1 1-7.27 (m, 2H), 7.37-7.45 (m, 3H), 8.73 (s, 
1H),9.47 (s, IH), 12.36 (s, IH); Mass Spectrum : M+H* 492 and 494. 

The 4-ammo-6-raemoxy-7-(2-morpholinoethoxy)quina2oline used as a starting 
material was prepared as foUows :- 
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4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline was reacted with 
2 -raorpholinoethyl chloride using an analogous procedure to that described in the second last 
paragraph of Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-roethoxy- 
7-(2-morpholinoethoxy)quinazoline; NMR Spectrum : (CDC1 3 ) 2.63 (t, 4H), 2.98 (t, 2H), 3.76 
5 (t, 4H), 4.06 (s, 3H), 4.34 (1, 2H), 7.22 (t, 1H), 7.32 (s, 1H), 7.41 (t, 2H), 7.52 (s, lH),^.6^s, 
1H); Mass Spectrum : M+H* 478 & 480. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
NMR Spectrum : (DMSOd*) 2.5 (ra, 4H), 2.75 (t, 2H), 3.58 (t, 4H), 3.87 (s, 3H), 4.2 (t, 2H), 
10 7.09 (s, 1H), 7.39 (s, 2H), 7.58 (s, 1H), 8.24 (s, 1H); Mass Spectrum : M+H* 305. 
O [54] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.63 (t, 4H), 3.04 (t, 

2H), 3.61 (s, 3H), 3.76 (t, 4H), 4.33 (t, 2H), 6.99 (t, 2H), 7.27 (ra, 2H), 7.45 (s, 1H), 8.74 (s, 
1H), 9.57 (s, 1H), 12.15 (s, 1H); Mass Spectrum : M+H* 460. 

[55] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .8 (m, 4H), 2. 1 5 (m, 
15 2H), 2.33 (s, 6H), 2.57 (br s, 4H), 2.69 (t, 2H), 3.41 (s, 3H), 4.26 (t, 2H), 7.14(ra, 3H), 7.28 (s, 
g 1H), 7.5 (s, 1H), 8.66 (s, 1H), 9.66 (s, 1H), 1 1.95 (s, 1H); Mass Spectrum: M+H* 450. 

Q [56] The product gave the following data: NMR Spectrum : (CDCI3) 2.09 (m, 2H), 2.32 (s, 

p 6H), 2.46 (U 4H), 2.55 (t, 2H), 3.4 (s, 3H), 3.7 1 (t, 2H), 4.25 (t, 2H), 7. 1 1 (m, 3H), 7.28 (s, 

W 1H), 7.49 (s, 1H), 8.66 (s, 1H), 9.61 (s, 1H), 1 1.91 (s, 1H): Mass Spectrum : M+H* 466. 

20 [57] The product gave the following data: NMR Spectrum : (CDCI3) 1.72 (s, 4H), 2.1 (m, 
2H), 2.3 (s, 3H), 2.33 (s, 6H), 2.4-2.6 (m, 6H), 3.4 (s, 3H), 4.23 (t, 2H), 7.16 (m, 3H), 7.28 (s, 
1H), 7.49 (s, 1H), 8.66 (s, 1H), 9.64 (s, 1H), 1 1.91 (s, 1H): Mass Spectrum : M+H* 479. 
[58] The product gave the following data: NMR Spectrum : (CDCI3) 1 .85 (m, 4H), 2.34 (s, 
6H), 2.68 (s, 4H), 3.05 (t, 2H), 3.31 (s, 3H), 4.3 (t, 2H), 7.J4 (m, 3H), 7.26 (s, 1H), 7.56 (s, 
25 1H), 8.65 (s, 1H), 9.87 (s, 1H), 1 1.98 (s, 1H); Mass Soectnim : M+H* 436. 

[59] The product gave the following data: NMR Spectrum: (CDCI3) 1 .47 (s, 2H), 1 .64 (ro, 
4H), 2.32 (s, 6H), 2.55 (s, 4H), 2.91 (t, 2H), 3.36 (s, 3H), 4.32 (t, 2H), 7.14 (ro, 3H), 7.26 <s, 
1H), 7.54 (s, 1H), 8.66 (s, 1H), 9.79 (s, 1H), 1 1.98 (s, 1H); Mass Spectrum : M+H* 450. 
[60] The product gave the following data: NMR Spectrum : (CDCI3) 2.31 (s, 6H), 2.61 <m, 
30 4H), 2.94 (u 2H), 3.27 (s, 3H), 3.76 (t, 4H), 4.31 (t, 2H), 7.15 (in, 3H), 7.26 (s, 1H), 7.59 (s, 
1H), 8.67 (s, 1H), 9.97 (s, 1H), 12.01 (s, 1H); Mass Spectrum : M+H* 452. 
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[61] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.33 (s, 6H), 3.35 (s, 
3H), 3.46 (t, 2H), 3.72 (m, 4H), 4.28 (t, 2H), 4.67 (s, 1H), 7.14 (ro, 3H), 7.25 (s, 1H), 7.61 (s, 
1H), 8.67 (s, 1H), 9.91 (s, 1H), 11.98 (s, 1H1: Mass Spectrum : M+rT 451. 
(62] The product gave the following data: NMR Spectrum : (CDCI3) 2.33 (s, 6H), 2.39 (s, 
5 6H), 2.87 (t, 2H), 3.28 (s, 3H), 4.26 (t, 2H), 7.12 (ra, 3H), 7.26 (s, 1H), 7.58 (s, 1H), 8.66 (s, 
1H), 9.97 (s, 1H), 12.02 (s, 1H); Mass Spectrum : M+FT 410. 

[63] The product gave the following data: NMR Spectrum : (CDCI3) 1 .8 1 (m, 4H), 2. 1 6 (m, 
2H), 2.31 (s, 6H), 2.59 (s, 4H), 2.7 (t, 2H), 3.52 (s, 3H), 4.26 (t, 2H), 7.27 (m, 3H), 7.39 (s, 
1H), 8.67 (s, 1H), 9.34 (s, 1H), 1 1.83 (s, 1H); Mass Spectrum : M+H* 528 and 530. 
I"* 10 [64] The product gave the following data: NMR Spectrum : (CDCI3) 1 .45 (q, 2H), 1 .6 (m, 
G 4H), 2.13 (m, 2H), 2.3 (s, 6H), 2.44 (s, 4H), 2.54 (t, 2H), 3.53 (s, 3H), 4.25 (t, 2H), 7.29 (m, 
J 3H), 7.37 (s, 1 H), 8.68 (s, 1 H), 9.27 (s, 1 H), 1 1 .8 1 (s, 1 H); Mass Spectrum: M+rT 542 and 
544. 

yi [65] ThP prnrfnn gave the following data: NMR Spectrum : (CDC10 2.12 (m. 2H). 2.3 (s, 
L 15 6H), 2.5 (t, 4H), 2.58 (t, 2H), 3.5 (s, 3H), 3.5 (t, 4H), 4.27 (t, 2H), 7,22-7.29 (ra, 3H), 7.41 (s, 
M 1H), 8.67 (s, 1H), 9.44 (s, 1H), 11-87 (s, 1H); Mass Spectrum : M+IT 544 and 546. 

tj [66] The product gave the following data: NMR Spectrum : (CDCI3) 1 66 (s, 10H), 2. 1 1 (ra, 
I 2H), 2.3 (s, 3H), 2.4-2.6 (ra, 6H), 3.58 (s, 3H), 4.24 (t, 2H), 7.25 (s, 3H), 7.34 (s, 1H), 8.67 (s, 

1H), 9.2 (s, 1H), 1 1.79 (s, 1H); Mass Spectrum : M+rT 557 and 559. 
20 [67] The product gave the following data: NMR Spectrum : (CDCI3) 1 -49 (m, 2H), 1 .66 (ra, 
4H), 2.31 (s, 6H), 2.54 (t, 4H), 2.9 (t, 2H), 3.5 (s, 3H), 4.32 (t, 2H), 7.28 (ra, 3H), 7.41 (s, 1H), 
8.69 (s, 1H), 9.44 (s. 1H), 1 1-9 (s, 1H); Mass Spectrum : M+H* 528 and 530. 
[68] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.3 (s, 6H), 2.64 (t, 
4H), 2.95 (t, 2H), 3.41 (s, 3H), 3.77 (t, 4H), 4.33 (t, 2H), 7.27 (s, 3H), 7.48 (s, 1H), 8.69 (s, 
25 1H), 9.71 (s, 1H), 1 1.97 (s, 1H); Mass Spectrum : M+H* 530 and 532. 

[69] The product gave the following data: NMR Spectrum : (CDCI3) 2.29 (s, 6H), 3.47 (t, 
2H), 3.62 (s, 3H), 3.75 (m, 4H), 4.33 (t, 2H), 4.44 (s, 1H), 7.28 (ra, 3H), 7.39 (s, 1H), 8.68 (s, 
1H), 9.18 (s, 1H), 1 1.77 (s, 1H); Mass Spectrum: M+H* 529 and 531. 
[70] The product gave the following data: NMR Spectrum : (CDCI3) 3.39 (s, 3H), 3.54 (s, 
30 3H), 3.6 (ra, 2H), 3.75 (m, 2H), 3.98 (t, 2H), 4.33 (t, 2H), 7.24 (ra, 2H), 7.41 (in, 2H), 7.48 (s, 
1H), 8.73 (s, 1H), 9.68 (s, 1H), 12.46 (s, 1H); Mass Spectrum : M+rT 481 and 483. 

The 4-amrao-6-raeraoxy-7-[2-(2-meraoxyethoxy)ethoxyJquina2oline used as a starting 
material was prepared as follows :- 
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4-(4-Bromo-2-fluorophenoxy)-7-hydroxy-6-raethoxyquinazoline was reacted with 
2-(2-methoxyethoxy)ethyl tosylate (prepared from 2-(2-methoxyethoxy)ethanol and losyl 
chloride) using an analogous procedure to that described in the second last paragraph of 
Note [38] above to give 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
5 7-[2-(2-raethoxyethoxy)ethoxy]quinazoline; NMR Spectrum : (CDCI3) 3.4 (s, 3H), 3.6 (ra, 
2H), 3.76 (ra, 2H), 4.03 (ra, 5H), 4.39 (t, 2H), 7.21 (ra, 1H), 7.34 (s, 1H), 7.41 (t, 2H), 7.51 (s, 
1H), 8.6 (s, 1H); Mass Spectrum : M+lT 467 & 469. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [38] above to give the required starting material; 
M> 10 NMR Spectrum : (DMSOd*) 3.23 (s, 3H), 3.46 (m, 2H), 3.6 (ra, 2H), 3.79 (t, 2H), 3.88 (s, 3H), 
I 4.2 (U 2H), 7.08 (s, 1H), 7.39 (s, 2H), 7.57 (s, 1H), 8.23 (s, 1H); Mass Spectrum: M+H* 294. 

J [71] The product gave the following data: NMR Spectrum : (CDC1 3 ) 3.39 (s, 3H), 3.6 (m, 

S 5H), 3.77 (ra, 2H), 4.01 (u 2H), 4.36 (s, 1H), 7.01 (t, 3H), 7.26 (ra, 2H), 7.46 (s, 1H), 8.72 (s, 

m lH),9.58(s, 1H), 12.16 (s, 1H): Mass Spectmm: M+FT 449. 

• 15 [72] The product gave the following data: NMR Spectrum : (CDCM 2.31 ( s , 1 97 (c 
y* 3H), 3.4 (s, 3H), 3.6 (ra, 2H), 3.75 (ra, 2H), 3.97 (t, 2H), 4.34 (t, 2H), 7.14 (m, 3H), 7.26 (s, 

a 

q 1H), 7.57 (s, 1H), 8.66 (s, 1H), 9.95 (s, 1H), 12.03 (s, 1H); Mass Spectrum : M+H* 441. 

P [73] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .4-1 .54 (m, 2H), 

1.82-2.03 (m, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.53 (s, 3H), 4.02 (d, 2H), 7.26 (m, 1H), 
20 7.31-7.47 (ra, 3H), 7.55 (d, 1H), 8.68 (s, 1H), 9.49 (s, 1H), 12:6 ($, 1H); Mass Spectrum : 
M+rT 508. 

[74] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.82 (in, 4H), 2.66 (ra, 
4H), 3.0 (u 2H), 4.27 (t, 2H), 7.2-7.4 (m, 3H), 7.5 (d, 2H), 8.05 (d, 1H), 8.78 (s, 1H), 9.1 (br s, 
1H), 12.07 (br s, 1H); Mass Spectrum : M+H* 446 and 448. 

25 The 4-arorao-7-(2-pyrrolidin-l-ylethoxy)quinazoline used as a starting material was 

prepared as follows :- 

A mixture of 7-hydroxy-4-raeraylthioquinazoline (6 g) and a saturated solution of 
ammonia gas in methanol (225 ml) was sealed in a pressure vessel and heated at 120°C for 
40 hours. The mixture was cooled to ambient temperature and evaporated. The residue was 

30 purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained 4-araino-7-bydroxyquinazoline 
(4.9 g); NMR Spectrum : (DMSOtle) 6.9 (s, 1H), 6.9 (d, 1H), 9.5 (br s, 2H), 8.04 <d, 1H), 8.24 
(s, 1H). 
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Diethyl azodicarboxylate (3.3 ml) was added dropwise lo a stirred mixture of 
4-araino-7-hydroxyquinazoline (5.16 g), triphenylphosphine (16.8 g) and methylene chloride 
(260 ml) which had been cooled to 0°C The mixture was stirred at ambient temperature for 
1 6 hours. The mixture was evaporated and the residue was purified by column 
5 chromatography on silica using a 50:45:5 mixture of methylene chloride, ethyl acetate and 
methanol as eluent. There was thus obtained triphenylphosphine N-(7-hydroxyquinazolin- 
4-yl)iroide (9.7 g); NMR Spectrum : (DMSOcU) 6.85 (s, 1H), 7.05 (ra, 1H), 7.5-7.95 <m, 15H), 
8.12 (s, 1H), 8.5 (d, 1H), 10.3 (br s, 1H). 

3,3-Diraethyl-l,2,5-thiadiazolidine- 1,1 -dioxide (J. Med. Chem. 1994, 37, 3023; 
\*± 10 0.39 g) was added portionwise to a stirred mixture of triphenylphosphine 
§ N-(7-hydroxyquinazolin-4-yl)iraide (0.2 g), N-(2-hydroxyethyl)pyrrolidine (0.081 g) and 

!■* methylene chloride (5 ml) and the mixture was stirred at ambient temperature for 1 hour, 

vp Diethyl ether (10 ml) was added and the mixture was filtered through diatomaceous earth. 

The filtrate was evaporated and the residue was purified by column chromatography on silica 

fl 15 using as eluent a 48:50:2 mixture of methylene chloride, ethyl acetate and a saturated 

Q 

lI ammonia solution in methanol. There was thus obtained triphenylphosphine 

~j N-[7-(2-pyrrolidin- 1 -ylethoxy)quinazolin-4-yl]imide (0.084 g); NMR Spectrum : (DMSOde + 

B CF3CO2D) 1.93 (m, 2H), 2.08 (ra, 2H), 3.2 (m, 2H), 3.66 (ra, 2H), 3.73 (ra, 2H), 4.5 tm, 2H), 

fy 7.16 (s, 1H), 7.42 (ro, 1H), 7.6-8.0 (ra, 15H), 8.62 (s, 1H), 8.71 (d, 1H); Mass Spectrum: 

20 M+H*519. 

A mixture of a portion (0.42 g) of the material so obtained, a IN aqueous acetic acid 
solution (2 ml) and ethanol (2 ml) was stirred and heated to 100°C for 15 hours. The mixture 
was evaporated and the residue was dried under vacuum. There was thus obtained 4- amino- 
7-(2-pyirotidin-l-ylethoxy)quinazoline in quantitative yield and this was used directly without 

25 future purification. 

[75] The product gave the following data: Mass Spectrum : M+H* 426 and 428. 

[76] Hie product gave the following data: Mass Spectrum: M+H* 412 and 414. 

[77] The product gave the following data: Mass Spectrum : M+H* 480 and 482. 

[78] The product gave the following data: NMR Spectrum : (CDCI3) 1 .4- 1 .7 <m, 6H), 2.55 
30 (br s, 4H), 2.85 (t, 2H), 4.25 (t, 2H), 7.1-7.38 (m, 4H), 7.48 (d, 2H), 8.05 (d, 2H), 8.8 (s, 1H), 

9.02 (br s, 1H); Mass Spectrum : M+H* 460 and 462. 

The 4-amino-7-(2-piperidinoethoxy)quinazoline used as a starting material was 

prepared as follows :- 
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Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
N-(2-hydroxyethyI)piperidine using an analogous procedure to that described in the second 
last paragraph of Note f74] above to give triphenylphosphine 

N-f7-(2-piperidinoethoxy)quinazolin^-yl]imide in 21% yield; Mass Spectrum : M+FT 533. 
5 The material so obtained was reacted with aqueous acetic acid using an analogous procedure 
to that described in the last paragraph of Note 174) above to give the required starting material; 
Mass Spectrum : M+H* 273. 

[79] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .45 (br ra , 2H), 

1.55-1.75 (m, 4H), 2.55 (br s, 4H), 2.85 (t, 2H), 4.28 (t, 2H), 7.05 (ra, 2H), 7.12-7.4 (ra, 4H), 
JO 8.15 (d, 1H), 8.8 (s, 1H), 9.2 (s, 1H); Mass Spectrum : M+H* 428. 

[80] The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1.72 (m, 6H), 2.42 

(s, 3H), 2.55 (br s, 4H), 2.85 (t, 2H), 4.3 (t, 2H), 7.12-7.32 (m, 5H), 8.35 (d, 1H), 7.95 (d, 1H), 

8.6 (s, 1H), 8.8 (s, 1H); Mass Spectrum : M+H* 440 and 442. 

[81] The product gave the following data: Mass Spectrum : M+H + 426 and 428. 
15 [82] The product gave the following data: Mass Spectrum : M+H* 494 and 496. 

[83] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.32 (s, 3H), 2.5 (br s, 

4H), 2.7 (br s, 4H), 2.9 (t, 2H), 4.3 (t, 2H), 7.2 (d, 1H), 7.25-7.4 (ra, 3H), 7.47 (d, 2H), 8.05 <d, 

1H), 8.8 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H* 475 and 477. 

The 4-amino-7-[2-(4-methylpiperazin-l-yl)ethoxy]quinazoline used as a starting 
20 material was prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)iraide was reacted with 

l-(2-hydroxyethyl)-4~methylpiperazine using an analogous procedure to that described in the 

second last paragraph of Note [74] above to give triphenylphosphine 

N- { 7-[2-(4-raethylpiperazin- 1 -yl)ethoxy]quinazolin-4-yl Jiraide in 30% yield: Mass Spectrum : 
25 M+H* 548. The material so obtained was reacted with aqueous acetic acid using an analogous 
procedure to that described in the last paragraph of Note [74] above to give the required 
starting material; Mass Spectrum : M+HP 288. 

The 1 -(2-hydroxyethyl)-4-raethylpiperazine used as a starting material was prepared as 
follows :- 

30 A mixture of 2-bromoethanol (2.36 g), N-methylpiperazine (1.26 g), potassium 

carbonate (5.0 g) and ethanol (150 ml) was stirred and heated to reflux for 1 8 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under a mixture of methylene chloride and acetone. The resultant 
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mixture was Tillered and the filtrate was evaporated to give the required starting material as an 
oil (0.87 g); NMR Spectrum : (CDC1 3 ) 2.18 (s, 3H), 2.3-2.7 (br m, 8H), 2;56<U 2H), 3.61 (1, 
2H). 

|84] The product gave the following data: Mass Spectrum : M+FT 455 and 457. 
5 [85] The product gave the following data: NMR Spectrum : (CDCI3) 2.3 (s, 3H), 2.48 (br s, 

4H), 2.65 (br s, 4H), 2.9 (t, 2H), 4.3 (t, 2H), 7.1 (ra, 1H), 7.2-7.4 (ra, 4H), 7.45 (d, 1H), 7.97 

(d, 1H), 8.35 (br s, 1H), 8.45 (d, 1H), 8.85 (s, 1H); Mass Spectrum : M+H* 441 and 443. 

[86] The product gave the following data: Mass Spectrum : M+FT* 509 and 511. 

[87] The product gave the following data: Mass Spectrum : M+H* 460 and 462. 
10 The 4-amino-7-(N-raethylpiperidin-3-ylmethoxy)quinazoline used as a starting 

materia] was prepared as follows > 

Triphenylphosphine N-(7-hydroxyquinazolin-4~yl)imide was reacted with 
3-hydroxymethyl-N-methylpiperidine using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine 
15 N47-(N-methylpiperidin-3-ylraethoxy)quinazx>Un-4-yl]iraide in 49% yield: Mass Spectrum : 
M+H* 533. The material so obtained was reacted with aqueous acetic acid using an analogous 
procedure to that described in the last paragraph of Note [74] above to give the required 
starting material; Mass Spectrum : M+FT 273. 

[88] The product gave the following data: Mass Spectrum : M+FT 428. 
20 [89] The product gave the following data: Mass Spectrum : M+FT 440 and 442. 

[90] The product gave the following data: Mass Spectrum : M+H* 426 and 428. 

[91] The product gave the following data: Mass Spectrum : M+FT 494 and 496. 

[92] The product gave the following data: NMR Spectrum : (CDCI3) 1 .85 (br s, 4H), 2. 1 (ra, 

2H), 2.6 (br s, 4H), 2.7 (t, 2H), 4.2 (t, 2H), 7.15 (d, 1H), 7.2-7.4 (ra, 3H), 7.5 (d, 2H), 8.1 (d, 
25 1H), 8.8 (s, 1H), 9.2 (br s, 1H); Mass Spectrum : M+H* 460 and 462. 

The 4~amino-7-(3-pyrrolidin- 1 -ylpropoxy)quinazoline used as a starting material was 

prepared as follows 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)iraide was reacted with 
N-(3-hydroxypropyl)pyrrolidine using an analogous procedure to that described in the second 
30 last paragraph of Note [74] above to give triphenylphosphine N-[7-(3-pyiTolidin- 

l-ylpropoxy)quinazolin-4-yl]imide in 42% yield: Mass Spectrum : M+H* 533. The material so 
obtained was reacted with aqueous acetic acid using an analogous procedure to that described 



WO 01/04102 



-94- 



PCT/GBOO/02566 



in the last paragraph of Note [74] above to give the required starting material; Mass Spectrum : 
M+KT 273. 

The N-(3-hydroxypropyI)pyrrolidine used as a starting material was prepared as 
follows :- 

5 A mixture of 3-chloropropanol (66 g), pyrrolidine (50 g), potassium carbonate (145 g) 

and acetonitrile (1 L) was stirred and heated to reflux for 20 hours. The mixture was cooled to 
ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 
distillation to give the required starting material as an oil (62 g); NMR Spectrum : (CDC1 3 ) 
1.6- 1 .8 (m, 6H), 2.55 (br s, 4H), 2.75 (t, 2H), 3.85 (t, 2H), 5.5 (br s, 1 H). 

10 [93] The product gave the following data: Mass Spectrum : M+FT 428. 

[94] The product gave the following data: Mass Spectrum : M+H* 440 and 442. 
[95] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .82 (br s, 4H), 2. 1 (m, 
. 2H), 2.55 (br s, 4H), 2.65 (t, 4H), 4.25 (t, 2H), 7.1 (m, 1H), 7.2-7.45 (ra, 4H), 7.5 (d, 1H), 7.95 
(d, 1H),8.15 (s, 1H), 8.45 (d, 1H), 8.85 (s, IHV. Mass Spectrum : M+hT 426 and 428. 

15 [96] The product gave the following data: NMR Spectrum : (CDCI3) 7.2 (in, 1H), 7.25-7.4 
(ra, 3H), 7.5 (s, 1H), 8.0 (d, 1H), 8.8 (s, 1H), 8.95 (br s, 1H); Mass Spectrum : M+H* 494 and 
496. 

[97] The product gave the following data: Mass Spectrum : M+H* 444. 

The 4-amino-7*(3-raorpholinopropoxy)quina2oline used as a starting material was 
20 prepared as follows :- 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
N-(3-hydroxypropyl)raorpholine using an analogous procedure to that described in the second 
last paragraph of Note [74] above to give triphenylphosphine 

N-[7-(3-raorpholinopropoxy)quinazolin-4-yl]iraide and the material so obtained was reacted 
25 with aqueous acetic acid using an analogous procedure to that described in the last paragraph 

of Note [74] above to give the required starting material; Mass Spectrum : M+H* 289. 

[98] The product gave the following data: Mass Spectrum : M+FT 456 and 458. 

[99] The product gave the foUowing data: Mass Spectrum : M+H* 510 and 512. 

[100] The product gave the foUowing data: NMR Spectrum : (CDCI3) 2.1 (m, 2H), 2.35 <s, 
30 3H), 2.35-2.75 (m, 8H), 2.6 (t, 2H), 4.22 (t, 2H) t 7.J2 (ra, 1H), 7,2-7.38«(ro, 3H), 7.5 (d, 2H), 

8.15 (d, 1H), 8.8 (s, 1H), 9.5 (br s, 1H); Mass Spectrum : M+H 4 489 and 491. 

The 4~amino-7-[3-(4-methylpiperazin- 1 -yl)propoxy]quinazoline used as a starting 

materia] was prepared as follows :- 



WO 01/04102 



-95- 



PCT/GB00/02S66 



Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 
l-(3-hydroxypropyl)-4-raethylpiperazine using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine 
N-{7-f3-(4«meihylpiperazin«l-yl)propoxy]quinazoliJi-4-yl}imide in 44% yield; Mass 
5 Spectrum : M+H* 562. The material so obtained was reacted with aqueous acetic acid using an 
analogous procedure to that described in the last paragraph of Note [74] above to give the 
required starting material; Mass Spectrum : M+H* 302. 

The l-(3-hydroxypropyl)-4-methylpiperazine used as a starting material was prepared 

as follows :- 

10 A mixture of 3-broroopropanol (20 ml), N-methylpiperazine (29 ml), potassium 

carbonate (83 g) and ethanol (200 ml) was stirred and healed to reflux for 20 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under diethyl ether. The resultant mixture was filtered and the filtrate 
was evaporated. The residue was purified by distillation to give the required starting material 

15 as an oil; NMR Snectmrn : (CDC1 3 ) 1.72 (ra, 2H), 2.3 (s, 3H), 2.2-2.8 (ra, 8H), 2.6 (t, 2H), 3.8 
(t, 2H), 5.3 (brs, 1H). 

[101] The product gave the following data: NMR Spectrum : (CDCI3) 2.07 (l, 2H), 2.32 (s, 
3H), 2.3-2.75 (m, 8H), 2.6 (t, 2H), 4.22 (t, 2H), 7.1 (m, 1H), 7.2-7.45 (ra, 4H), 7.5 (d, 1H), 
8.05 (d, 1H), 8.45 (d, 1H), 8.55 (s, 1H), 8.85 (s, 1H); Mass Spectrum : M+FT 455 and 457. 

20 [ 102] The product gave the following data: NMR Spectrum : (CDCI3) 2.1 (ra, 2H), 2.3 (s, 
3H), 2.35-2.7 (ra, 8H), 2.6 (t, 2H), 4.2 (t, 2H), 7.15 (ra, 1H), 7.2-7.4 (ra, 3H), 7.5 (s, 1H), 8.05 
(d, 1H), 8.8 (s, 1H), 9.02 (brs, 1H); Mass Spectrum : M+lT 523 and 525. 
[ 103] The product gave the following data: Mass Spectrum : M+H* 492. 
[104] The product gave the following data: Mass Spectrum : M+H* 504 and 506. 

25 [105] The product gave the following data: Mass Spectrum : M+H* 558 and 560. 

[ 1 06] The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.55 <ra, 2H), 4. 1 5 <t, 
2H), 4.7 (t, 2H), 7.2-7.4 (ra, 4H), 7.5 (s, 1H), 7.58 (s, 1H), 7.65 (s, 1H), 7.95 (d, 1H), 8.55 (d, 
1H), 8.8 (s, 1H); Mass Spectrum: M+H* 492 and 494. 

The 4-amino-7-[3-( 1 ,2,3-triazol- 1 -yl)propoxy]quinazoline used as a starting material 

30 was prepared as follows :• 

Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)iraide was reacted with 
N , -(3-hydroxypropyl)-l,2,3-triazole using an analogous procedure to that described in the 
second last paragraph of Note |74] above to give triphenylphosphine N-{7-[3-(l,2,3-triazol- 
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l-yl)propoxy]quinazolin-4-yl}iraide in 18% yield; Mass Spectrum : M+FT 531. The material 
so obtained was reacted with aqueous acetic acid using an analogous procedure to that 
described in the last paragraph of Note [74] above to give the required starting material; Mass 
Spectrum : M+H* 271. 

5 The N ^O-hydroxypropyl)- 1 ,2,3-triazole used as a starting material was prepared as 

follows > 

A mixture of 1,-2,3-triazole (5 g), ethyl acrylate (7.8 ml) and pyridine (50 drops) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled to ambient temperature and 
evaporated. The residue was purified by column chromatography on silica using increasingly 
10 polar mixtures of methylene chloride and diethyl ether as eluenL There was thus obtained 
ethyl 1,2,3-triazol-l-ylpropanoate (g 95 g ) ; NMR Spectrum : (CDCI3) 1.25 (t, 3H), 2.95 (t, 
g 2H), 4.15 (q, 2H), 4.7 (t, 2H), 7.65 (s, 1H), 7.7 (s, 1H). 

\Q A solution of die material so obtained in THF (50 ml) was added dropwise to a 

suspension of lithium aluminium hydride (3 g) in THF (250 ml) which had been cooled to 
15 0°C. The mixture was stirred at 5°C for 1 hour and at ambient temperature for a further hour. 
O The mixture was cooled to 0°C and 4N aqueous sodium hydroxide solution (30 ml) was added 

p dropwise. The mixture was filtered and the filtrate was dried over magnesium sulphate and 

evaporated. The residue was purified by column chromatography on silica using a 47:3 

lass? 

fU mixture of methylene chloride and methanol as eluenL There was thus obtained 

20 N^O-hydroxypropylJ-l^S-triazole (6.2 g): NMR Spectrum : (CDC1 3 ) 2.1-2.2 (m, 3H), 3.65 
(ra, 2H), 4.6 (t, 2H), 7.6 (s, 1H), 7.72 (s, 1H). 

[107] The product gave the following data: Mass Spectrum : M+H* 440. 

The 4-amino-7-[(£>4-pyiToUdin-l-ylbut-2-en-l-yloxy]quinazoline used as a starting 
material was prepared as follows :- 

25 Triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide was reacted with 

(£)-4~pyrrolidin-l-ylbut-2-en-l-ol using an analogous procedure to that described in the 
second last paragraph of Note [74] above to give triphenylphosphine N-{ 7-[(£>4-pyrrolidin- 
l-ylbut-2-en-l-yloxy]quinazolin-4-yl}imide in 38% yield; Mass Spectrum : M+FT 545. The 
material so obtained was reacted with aqueous acetic acid using an analogous procedure to 

30 that described in the last paragraph of Note [74] above to give the required starting material; 
Mass Spectrum : M+H* 285. 

Hie (£)-4-pynT>lidin- 1 -ylbut-2-en- 1 -ol used as a starting material was prepared as 

follows 
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Thionyl chloride (9.3 ml) was added portionwise to a stirred mixture of 
2-butyne-l,4-diol (10 g), pyridine (10.3 ml) and toluene (15 ml) which had been cooled to 
0°C The mixture was stirred at ambient temperature for 3.5 hours and then poured onto a 
mixture of ice and water. The mixture was extracted with diethyl ether. The organic extract 
5 was washed with a saturated aqueous sodium bicarbonate solution and with brine, dried over 
magnesium sulphate and evaporated. The residue was purified by column chromatography on 
silica using a 7:3 mixture of petroleum ether (b.p. 40-60°C) and diethyl ether as eluenL There 
was thus obtained 4-chlorobut-2-yn-l-ol (4.74 g); NMR Spectrum : (CDC1 3 ) 1.68 (t, 1H), 4.18 
(d, 2H), 4.33 (d, 2H). 

10 Pyrrolidine (7.8 ml) was added dropwise to a solution of 4-chIorobut-2-yn-l-ol 

(4.74 g) in toluene (40 ml) and the resultant mixture was stirred and heated to 60°C for 
1 hour. The mixture was evaporated and the residue was purified by column chromatography 
on silica using a 24:1 mixture of methylene chloride and methanol as eluent There was thus 
obtained 4~pyrrolidin-l-ylbut-2-yn-l-ol (4.3 g); NMR Spectrum : (CDC1 3 ) 1.82 (t, 4H), 2.63 (t, 

1 5 4H), 3.44 (t, 2H), 4.29 (t, 2H). 

A solution of the material so obtained in THF (20ral) was added dropwise to a 
suspension of lithium aluminium hydride (2.35 g) in THF (8 ml) and the mixture was stirred 
and heated to 60°C for 2 hours. The mixture was cooled to 5°Cand 2N aqueous sodium 
hydroxide solution (28 ml) was slowly added. The resulting suspension was filtered and the 

20 filtrate was evaporated. The residue was dissolved in a mixture of methylene chloride and 
ethyl acetate, dried over magnesium sulphate and evaporated. The residue was purified by 
column chromatography on aluminium oxide using a 97:3 mixture of methylene chloride and 
methanol as eluent There was thus obtained (£)^-pynrolidin- 1 -ylbut-2-en- 1 -ol (3.09 g); 
NMR Spectrum : (CDC1 3 ) 1.82 (m, 4H), 2.61 (ra, 4H), 3.17 (ra, 2H), 4.13 (s, 2H), 5.84 (m, 

25 2H). 

[108] The product gave the following data: Mass Spectrum : M+FT 452 and 454. 
[ 109] The product gave the following data: Mass Spectrum : M+H* 438 and 440. 
[110] DMF was used as the reaction solvent The product gave the following data: NMR 
Spectrum : (DMSOcU) 1.5-1.65 (m, 2H), 1.68-1.74 (ra, 2H), 1.92 (t, 2H), 1.97 (t, 2H), 2.05 (ra, 
30 1H), 2.45 (t, 2H), 2.88 (d, 2H), 3.98 (s, 3H), 4.22 (t, 2H), 6.68 (s, 1H),7.18 (s, 1H),7.3 (s, 
1H), 7.4 (t, 1H), 7.61 (d, 2H), 8.07 (s, 1H), 8.7 (s, 1H), 10.62 (s, 1H), 12.08 (s, 1H); Mass 
Spectrum : M+H* 547 and 549. 
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The 4-amino-7-[3-(4^arbamoylpiperidin-l-yl)propoxy]-6-raeihoxyquinazoline used as 
a starting material was prepared as follows > 

A mixture of 2-amino^-benzyloxy-5-raethoxybenzamide (J. Med. Chem.. 1977, 20. 
146-149; 10 g) and Gold's reagent (7.4 g) in dioxane (100 ral) was stirred and heated at reflux 
for 24 hours. Sodium acetate (3.02 g) and acetic acid (1.65 ral) were added to the reaction 
mixture and it was heated for a further 3 hours. The mixture was evaporated to dryness, water 
was added to the residue and the solid was Altered off, washed with water and dried. 
Recrystallisation of the solid from acetic acid gave 7-benzyloxy-6-raethoxy- 
3,4-dihydroquinazolin-4-one (8.7 g, 84%). 

7-Benzyloxy-6-roethoxy-3,4^ihydroquinazolin-4-one (20.3 g) was taken up in thionyl 
chloride (440 ral) and DMF (1.75ml) and heated to reflux for 4 hours. The thionyl chloride 
was evaporated under vacuum and the residue was azeotroped with toluene three times. There 
was thus obtained 7-benzyloxy-4~chloro-6-raethoxyquinazoline which was used without 
further purification; NMR Spectrum : 4.88 (s, 3H), 5.25 (s, 2H), 7.44 (s, 1H), 7:49 (s, 1H), 
7.32-7.52 (m, 5H), 8.83 (s, 1 H). 

A mixture of the crude 7-benzyloxy-4-chloro-6-methoxyquinazoiine, potassium 
carbonate (50 g) and 4-bromo-2-fluorophenol (10 ral) in DMF (500 ral) was stirred and heated 
to 100°C for 5 hours. The mixture was allowed to cool to ambient temperature and was 
poured into water (2L). The resultant solid was isolated and washed with water. The solid 
was dissolved in methylene chloride and filtered. The filtrate was treated with decolourising 
charcoal, boiled for a few minutes then filtered. The filtrate was evaporated to give a solid 
residue which was triturated under diethyl ether. There was thus obtained 7-benzyloxy- 
4-(4-bromo-2-fluorophenoxy)-6-roethoxyquinazoline. 

A mixture of the material so obtained and trifluoroacetic acid (IS ral) was stirred and 
heated to reflux for 3 hours. The reaction mixture was allowed to cool, toluene was added and 
the mixture was evaporated The residue was triturated under diethyl ether. The precipitate 
was collected by filtration and dried to give 4-(4-brorao-2-fluorophenoxy)-7-hydroxy- 
6-methoxyquinazoline (20.3 g) which was used without further purification. 

A mixture of 4-(4-bromo-2-fluorophenoxy>7-hydroxy-6-raethoxyquinazoline (18.2 g), 
1,3-dibroraopropane (80 ml), potassium carbonate (42 g) and DMF (1.2 L) was stirred and 
heated to 45°C for 16 hours. The mixture was cooled to ambient temperature and filtered. 
The filtrate was evaporated and the residue was purified by column chromatography on silica 
using increasingly polar mixtures of methylene chloride and methanol as eluenu The product 
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so obtained was stirred under diethyl ether (150 ml) and the resultant solid was isolated. 
There was thus obtained 4-(4-bromo-2-fluorophenoxy)-7-(3-broraopropoxy)- 
6-methoxyquinazoline (14.4 g); NMR Spectrum : (DMSOd*) 2.35 (m, 2H), 3.69 (t, 2H), 3.98 
(s, 3H), 4.31 (t, 2H), 7.4-7.6 (m, 4H), 7.78 (d, 1H), 8.78 (s, 1H); Mass Spectrum : 

5 M+rT 485, 487 and 489. 

A mixture of a portion (2.4 g) of the material so obtained, piperidine-4-carboxamide 
(0.82 g), potassium carbonate (3.46 g) and DMF (40 ml) was stirred and heated to 45°C for 
20 hours. The resultant solid was isolated, washed in turn with DMF and with water and 
dried. There was thus obtained 4-(4-bromo-2-fluorophenoxy)-7-[3-(4^arbarooylpiperidin- 

10 l-yl)propoxy]-6-raethoxyquinazoline (2.5 g); NMR Spectrum : (DMSOd 6 ) 1.45-1.7 (m, 4H), 
1 .82-2. 1 (m, 5H), 2.22 (t, 2H), 2.86 (m, 2H), 3.96 (s, 3H), 4.03 (t, 2H), 6.65 <s, 1H), 7.14 (s, 
1H), 7.38 (s, 1H), 7.42-7.55 (ra, 3H), 7.78 (d, 1H), 8.53 (s, 1H); Mass Spectrum : M+lT 533 
and 535. 

A mixture of the material so obtained and a saturated solution of ammonia in 
15 isopropanol (100 ml) was sealed in a Carius tube and heated at 130°C for 20 hours. The 

mixture was cooled and the solvent was evaporated. The residue was stirred with 2N aqueous 
sodium hydroxide solution (20 ml) for 1 hour. The solid was isolated and washed in turn with 
water and with methanol. There was thus obtained 4-amino-7-|3-(4-carbaraoylpiperidin- 
l-yl)propoxy]-6-raethoxyquinazoline (0.85 g">: NMR Spectrum : (DMSOd*) 1.4-1.7 (m, 4H), 
20 1.8-2.1 (ra, 5H), 2.4 (t, 2H), 2.68 (d, 2H), 3.86 (s, 3H), 4.1 (t, 2H), 6.66 (s, 1H), 7.03 (s, 1H), 
7.15 (s, 1H), 7.33 (s, 2H), 7.53 (s, 1H), 8.23 (s, 1H); Mass Spectrum : M+H* 360. 
[Ill] The product gave the following data: NMR Spectrum : (DMSOd*) 1 .5- 1 .7 (m, 4H), 
1.8-2.1 (m, 5H), 2.4 (t, 2H), 2.88 (d, 2H), 2.94 (s, 3H), 4.0 (t, 2H), 6.65 (s, 1H), 7.1-7.5 (m, 
5H), 8.05 (s, 1H), 8.66 (s, 1H), 10.6 (s, 1H), 1 1.8 (s, 1H); Mass Spectrum : M+H* 515. 
25 f 1 1 2) THF was added as a co- sol vent The product gave the following data: NMR 

Spectrum : (CDC1 3 ) 1.6-2.3 (ro, 9H), 2.35 (s, 6H), 2.53 (t, 2H), 2.99 (d, 2H), 3.42 (s, 3H), 4.25 
(U 2H), 5.55 (s, 2H), 7.1 1 (s, 3H), 7.29 (s, 1H), 7.55 (s, 1H), 8.64 (s, 1H), 9.7 (s, 1H), 11.9 (s, 
1H); Mass Spectrum : M+rT 507. 

[113] DMF was used as the reaction solvent The product was precipitated from the 
30 reaction mixture as a 1:1 adduct with DMF. This gave the following data: NMR Spectrum : 
(CDCb) 1.7-2.3 (m, 9H), 2.37 (s, 3H), 2.54 (t 2H), 2.88 (s, 3H), 2.95 (s, 3H), 3.0 (ra, partially 
obscured by DMF), 3.5 (s, 3H), 4.25 (t 2H),5.61 <broadd, 2H), 7.16-7.32 (m, 4H), 7.55 <s, 
1H), 8.02 (s, 1H), 8.67 (s, 1H), 9.8 (s, 1H), 12.4 <s, 1H); Mass Spectrum: M+H* 527 and 529. 
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[114) 



AcetoniiriJe plus a few drops of DMF was used as the reaction solvent and the 



reaction mixture was heated to 45°C for 3 hours. The product which was precipitated from 
the reaction mixture was isolated, washed with acetonitrile and diethyl ether and dried under 
vacuum. The product gave the following data: Mass Spectrum : M+FT 440 and 442. 



was prepared as follows :- 

Trifluoromethanesulphonic anhydride (0.05 ml) was added dropwise to a stirred 
mixture of triphenylphosphine N-(7-hydroxyquinazolin-4-yl)imide (0.1 g), pyridine (0.5 ml) 
and methylene chloride (1ml) which had been cooled to 0°C. The reaction mixture was 
10 stirred at 0°C for 2 hours. A second portion (0.012 ml) of trifluoromethanesulphonic 

anhydride was added and the mixture was stirred at ambient temperature for 1.5 hours. The 
mixture was evaporated and the residue was partitioned between ethyl acetate and water. The 
organic solution was dried over magnesium sulphate and evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of methylene 
15 chloride and ethyl acetate as eluent There was thus obtained triphenylphosphine 
N-(7-trifluoromethanesulphonyloxyquinazolin-4-yl)iraide (0.078 g). 

A solution of 3-(pyrrolidin- 1 -yl)- 1 -propyne (J. Amer. Chem. Soc.. 1958, 80, 4609; 
0.08 g) in DMF (0.2 ml) was added to a mixture of triphenylphosphine 
N-(7-trifluoromethanesulphonyloxyquinazolin-4-yl)iraide (0.2 g), cuprous iodide (0.004 g), 
20 tetrakis(triphenylphosphine)palladium(0) (0.02 g), triethylaraine (0.201 ml) and DMF (8 ml). 
The mixture was degassed carefully and placed under an atomsphere of argon. The reaction 
mixture was stirred and heated to 60°C for 2.5 hours. The mixture was cooled to ambient 
temperature and evaporated. The residue was partitioned between ethyl acetate and water. 
The organic phase was dried over magnesium sulphate and evaporated. The residue was 
25 purified by column chromatography on silica using a 9:1 mixture of methylene chloride and 
methanol as eluent There was thus obtained triphenylphosphine 
N- { 7-[3-(pyrrolidin- 1 -yl)- 1 -propynyl]quinazolin-4~yl ) imide (0.18 g). 

A mixture of the material so obtained, acetic acid (4 ml) and water (4 ml) was stirred 
and heated at 100°C for 15 hours. The solvent was evaporated and the residue was partitioned 
30 between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic 
solution was washed with water and brine, dried over magnesium sulphate and evaporated. 
The residue was purified by column chromatography on silica using initially a 9:1 mixture of 
methylene chloride and methanol and then a 19:1 mixture of methylene chloride and a 



5 



The 4-araino-7-[3-(pyrrolidin-l-yl)-l-propynyl]quinazoline used as a starting material 
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saturated solution of ammonia in methanol as eluenL There was thus obtained 4-amino- 
7-[3-(pyrrolidin-l-yl) -l-propynyl}quinazoline (0.038 g); NMR Spectrum : (DMSOd 6 ) 1.75 (m, 
4H), 2.6 (m, 4H), 3.65 (s, 2H), 7.45 (ra, 1H), 7.25 (d, 1H), 7.85 (br s, 2H), 8.2 (d, 1H), 8.4 (s, 
1 H); Mass Spectrum : M+H* 253. 

[115] DMF was used as the reaction solvent and 4-dimethylaminopyridine 
(0.1 equivalents) was added to catalyse the reaction. The product was precipitated from the 
reaction mixture by the addition of a mixture of diethyl ether and water. The product was 
isolated and dried under vaccuum and gave the following data: NMR Spectrum : (DMSOd$) 
1.72 (ra, 4H), 2.6 (ra, 4H), 3.69 (s, 2H), 3.97 (s, 3H), 7.4 (m, 1H), 7.58 (m, 2H), 7.9 (s, 1H), 
8.15 (s, 1H), 8.75 (s, 1H), 10.8 (s, 1H), 1 1.95 (s, lHV. Mass Spectrum : M+H* 470 and 472. 

The 4-araino-6-raethoxy-7-|3-(pyrrolidin-l-yl)-l-propynyl]quinazoline used as a 
starting material was prepared as follows > 

Pyridine (1.13 ml) and a solution of triiluoromethanesulphonic anhydride (2.36 ml) in 
methylene chloride (10 ml) were added in turn to a stirred mixture of 4-(2-bromo- 
4-fluorophenoxy)-7-hydroxy-6-roethoxyquinazoline (2.6 g) and methylene chloride (40 ml) 
which had been cooled in an ice bath to 0-5°C. The resultant mixture was stirred at ambient 
temperature for 4 hours. The mixture was washed in turn with dilute aqueous citric acid, 
water and a saturated aqueous sodium bicarbonate solution. The organic solution was dried 
over magnesium sulphate and evaporated. The residue was triturated under a 1:1 mixture of 
isohexane and diethyl ether. There was thus obtained 4-(2-brorao-4-fluorophenoxy)- 
6-raethoxy-7-trifluororaethanesulphonyloxyquinazoline (2.58 g); NMR Spectrum : (CDCI3) 
4.13 (s, 3H), 7.14-7.5 (m, 3H), 7.81 (s, 1H), 7.91 (s, 1H), 8.7 (s, 1H); Mass Spectrum : 
M+H* 497 and 499. 

A mixture of a portion (0.8 g) of the material so obtained, 3-(pyrrolidin-l-yl)- 
1-propyne (0.57 g), triethylaroine (0.8 ml), triphenylpbosphine (0.03 g), 
bis(triphenyIphosphine)palladium(II) chloride (0.06 g), cuprous iodide (0.06 g) and THF 
(5 ml) was stirred and heated to reflux for 3 hours. Dilute aqueous potassium carbonate 
solution was added and the mixture was extracted with ethyl acetate. The organic solution 
was dried over sodium sulphate and evaporated. The residue was purified by column 
chromatography on silica using a 10:1 mixture of methylene chloride and ethanol as eluenL 
There was thus obtained 4-(2-bromo-4^fluorophenoxy)-6-raethoxy-7-[3-(pyrrolidin-l-yl)- 
l-propynyI]quinazoline (0.55 g); NMR Spectrum : (DMSOd*) 1.75 (ra, 4H), 2.64 (m, 4H), 
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3.71 (s, 2H),4.01 (s,3H), 7.38-7.81 (m, 3H), 7.66 (s, 1H),8.0($, 1H), 8.62 (s, lH);Mass 
Spectrum : M+H* 456 & 458. 

A mixture of the material so obtained and a 2M solution of ammonia in isopropanol 
(10 ml) was sealed in a Carius tube and heated to 130°C for 18 hours. The reaction mixture 
5 was evaporated. The residue was partitioned between ethyl acetate and a IN aqueous 
potassium carbonate solution. The organic solution was washed with brine, dried over 
anhydrous sodium sulphate and evaporated. The residue was triturated under a 1:1 mixture of 
isohexane and diethyl ether. The- resultant solid was isolated and dried. There was thus 
obtained 4-amino-6-methoxy-7-[3-(pyrrolidin-l-yl)-l-propynyl]quina2oline (0.24 g); Mass 

M> 10 Spectrum : M+H* 283. 

O 

p 1 1 16] DMF was used as the reaction solvent and 4-dimethylaminopyridine (0. 1 equivalents) 



H 8 
*0 



was added to catalyse the reaction. The product gave the following data: NMR Spectrum : 
(DMSOck) 1 .6 (ra, 4H), 2.35 (m, 6H), 2.55 (m, 2H), 3.6 (ra, 4H), 3.97 (s, 3H), 7.3-7.6 (m, 
J 3H),7.83 (s, 1H), 8.11 (s, 1H), 8.72 (s, 1H), 10.78 (s, 1H), 11.95 (s, lHV. Mass Spectrum: 

L 15 M+FT 528 and 530. 

o 

M= The 4-araino-6-methoxy-7-(6-morpholino-l-hexynyl)quinazoline used as a starting 

C3 

ts material was prepared as follows: 

sssx 

V Using an analogous procedure to that described in the second last paragraph of 

Note 1115] above, 6-roorpholino- 1 -hexyne was reacted with 4-(2-brorao-4-fluorophenoxy)- 
20 6-raethoxy-7-trifluoromethanesulphonyloxyquina2oline to give 4-(2-bromo-4-fluorophenoxy)- 
6> raethox y-7- (6- moipholino- 1 -hex yn yl )q uinazoline: NMR Spectrum : (DMSOcU) L63 (m, 
4H), 2.33 (ra, 6H), 2.55(ra, 2H), 3.56 (ra, 4H), 4.0 (s, 3H), 7.35-7.8 (ra, 3H), 7.65 (s, 1H), 7.96 
(s, 1H), 8.6 (s, l¥Di Mass Spectrum : M+H* 514 and 516. 

The material so obtained was reacted with ammonia using an analogous procedure to 
25 that described in the last paragraph of Note 1 1 15] above to give the required starting material. 
6-Morpholino-l -hexyne was obtained by the reaction of 6-raesyloxy- 1 -hexyne with 
morpholine using an analogous procedure to that described in J. Heterocyclic Chemistry. 
1994, 3L 1421. 

[117] DMF was used as the reaction solvent and 4-diraethylaminopyridine 
30 (0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOcfc) 1.6 (ra, 4H), 2.32 (ra, 6H), 2.55 (m, 2H), 3.55 (ra, 4H), 3.98 (s, 
3H), 7.1-7.4 (ra, 3H), 7.82 (s, 1H), 8.1 1 (s, 1H), 8.7 <s, 1H), 10.78 (s, 1H), 1 1.68 (s, 1H); Mass 
Spectrum : M+FT 496. 
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(118] DMF was used as the reaction solvent and 4-dimethylaminopyridine 
(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOd 6 ) 1.55 (m, 2H), 1.85 (ra, 2H), 2.28 (s, 3H), 2.56 (m, 2H), 3.9 (ro, 
2H), 3.96 (s, 3H), 6.7 (s, 1H), 7.07 (s, 1H), 7.36-7.62 (m, 3H), 7.85 (s, 1H), 8.13 (s, 1H), 8.71 
(s, 1H) 10.8 (s, 1H), 1 1.95 (s, 1H); Mass Spectrum : M+H* 523 and 525. 

The 4-araino-6-roelhoxy-7-{6-(2-methylimidazol-l-yl)-l-hexynyl]quinazoline used as 
a starting material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note (1 15] above, 6-(2-raethyliraidazol-l-yl)-l-hexyne was reacted with 4-(2-bromo- 
4-fluorophenoxy)-6*methoxy-7-trifluoromethanesulphonyloxyquinazoline to give 4-(2-bromo- 
4-fluorophenoxy)-6-methoxy-7-[6-(2-roethylimidazol- 1 -yl> 1 -hexynyljquinazoline; NMR 
Spectrum : (DMSOd,,) 1.56 (m, 2H), 1.85 (ra, 2H), 2.28 (s, 3H), 2.56 (ra, 2H), 3.9 (m, 2H), 
3.98 (s, 3H), 6.75 (br m, 1H), 7.1 (br ra, 1H), 7.36-7.82 (m, 3H), 7.63 (s, 1H), 7.98 <s, 1H), 
8.6 1 (s, 1H); Mass Spectrum : M+H* 509 and 5 1 1 . 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 

6-(2-Methylimidazol- 1 -yl)- 1 -hexyne was obtained by the reaction of 6-mesyloxy- 
1-hexyne with 2-raethyliraidazole using an analogous procedure to that described in 
J. Heterocyclic Chemistry. 1994,31, 1421. 

[1 19] DMF was used as the reaction solvent and 4-dimelhylarainopyridine 
(0.1 equivalents) was added to catalyse the reaction. The product gave the following data: 
NMR Spectrum : (DMSOdo) 1.58 (m, 2H), 1.82 (m, 2H), 2.28 (s, 3H), 2.55 (m, 2H), 3.95 (ra, 
5H), 6.7 (s, 1H), 7.05 (s, 1H), 7.1-7.4 (ra, 3H), 7.85 (s, 1H), 8.12 (s, 1H), 8.74 (s, 1H), 10.79 
(s, 1H), 11.69 (s, lHV. Mass Spectrum: M+H* 491. 

[120] DMF was used as the reaction solvent and 4-diraethylaminopyridine 
(0.1 equivalents) was added to catalyse the reaction. The productive the following data: 
NMR Spectrum : (DMSOdo) 2.28 (s, 6H), 3.54 (s, 2H), 3.98 (s, 3H), 7.18-7.47 (ra, 3H), 7.92 
(s, 1H), 8.15 (s, 1H), 8.74 (s, 1H), 10.8 (s, 1H), 1 1.68 (s, 1H); Mass Spectrum: M+H* 412. 

The 4-araino-6-raethoxy-7-(3^imethylamino-l-propynyl)quina2oline used as a 
starting material was prepared as follows: 

Using an analogous procedure to that described in the second last paragraph of 
Note [115] above, 3-diraethylamino- 1-propyne was reacted with 4-(2-brorao- 
4-fluorophenoxy)^raethoxy-7-trifluwomethanesulphonyloxyquinazoline to give 4-(2-bromo- 



WO 01/04102 



-104- 



PCT/GB00/02566 



4-fluorophenoxy)-6-raethoxy-7-(3-dimethylamino- 1 -propynyl)quinazoline; NMR Spectrum : 
(DMSOd*) 2.29 (s, 6H), 3.55 (s, 2H), 4.0 (s, 3H), 7.38-7.83 (m, 3H), 7.67 (s, 1H), 8.05 (s, 
1H), 8.63 (s, 1 H); Mass Spectrum : M+H* 430 and 432. 

The material so obtained was reacted with ammonia using an analogous procedure to 
5 that described in the last paragraph of Note ( 1 15J above to give the required starting material. 
[121] The product gave the following data: Mass Spectrum : M+H* 467. 
[ 1 22) The product gave the following data: Mass Spectrum : M+H* 454. 
(123) The product gave the following data: NMR Spectrum : (CDCI 3 ) 1.42-1.56 (ra, 2H), 
1.84-2.06 <m, 5H), 2.3 (s, 3H), 2.86-2.99 (ra, 2H), 3.92 (s, 3H), 4.04 (d, 2H), 7.02 (ra, 1H), 
10 7.22 (s, 1H), 7.28 (s, 1H), 7.36 (d, 1H), 8.44 (d, 1H), 8.64 (s, 1H), 8.76 (s, 1H), 13.12 (s, 1H); 
Mass Spectrum : M+H* 490 and 492. 

[ 1 24] The product gave the following data: NMR Spectrum : (CDCI3) 1 .42- 1 .58 (ra, 2H), 
1.84-2.06 (m, 5H), 2.3 (s, 3H), 2.58 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 
7.22-7.28 (ra, 2H), 7.36 (d, 1H), 7.92 (ra, 1H), 8.6 (s, 1H), 8.76 (s, 1H), 9.06 (d, 1H), 12.62 (s, 
15 1H): Mass Spectrum: M+H* 481. 

[125] The product gave the following data: NMR Spectrum : (CDCI3) 1.42-1.56 (m, 2H), 
1.84-2.04 (ra, 5H), 2.3 (s, 3H), 2.84-2.94 (m, 2H), 3.94 (s, 3H), 4.06 (d, 2H), 7.1 (s, 1H), 7.76- 
7.36 (m, 2H), 7.56 (d, 1H), 8.22 (s, 1H), 8.78 (ra, 2H), 13.16 (s, 1H); Mass Spectrum : M+H* 
524 and 526. 

20 [ 1 26) The product gave the following data: NMR Spectrum : (CDCI3) 1 .42- 1 .56 (m, 2H), 
1.86-2.06 (ra, 5H), 2.3 (s, 3H), 2.84-2.96 (m, 2H), 3.94 (s, 3H), 3.98 (s, 3H), 4.04 (d, 2H), 
6.84 (d, 1H), 7.04 (m, 1H), 7.2 (s, 1H), 7.28 (s, 1H), 8.3-8.38 (m, 2H), 8.76 (s, 1H), 12.74 (s, 
1H); Mass Spectrum: M+H* 486 and 488. 

[ 1 27] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .44- 1 .56 (m, 2H), 
25 1.86-2.06 (ra, 5H), 2.3-2.34 (m, 6H), 2.84-2.96 (ra, 2H), 3.86 (s, 3H), 3.98 (s, 3H), 4.04 (d, 
2H), 6.82-6.9 (ro, 2H), 7.24 (s, 1H), 7.36 (s, 1H), 8.06 (s, 1H), 8.76 (s, 1H), 8.9 (s, 1H), 12.64 
(s, 1H); Mass Spectrum: M+H* 466. 

[128] The product gave the foUowing data: NMR Spectrum : (CDCI3) 1.4-1.54 (m, 2H), 1.84- 
2.04 (ra, 5H), 2.3 (s, 3H), 2.44 (s, 3H), 2.84-2.96 (ra, 2H), 3.8 (s, 3H), 4.04td, 2H), 7.04 (ro, 
30 1H), 7.16 (d, 1H), 7.26 (s, 1H), 7.38 (s, 1H), 8.1 (s, 1H), 8.7 (s, 1H), 9.08 <s, 1H), 12.46 (s, 
1H); Mass Spectrum : M+H* 470 and 472. 

[ 1 29] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .42- 1 .56 (m, 2H), 
1.84-2.04 (m, 5H), 2.3 (s, 3H), 2.44 (s, 3H), 2.86-2.96 (ra, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 6.8 
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(m, 1H), 7.18-7.22 (ro, 1H), 7.24 (s, 1H), 7.28 (s, 1H), 7.96 (no, 1H), 8.58 (s, 1H), 8.72 (s, 
1H), 12.4 (s, 1H): Mass Spectrum : M+H* 454. 

(130] The product gave the following data: NMR Spectrum : (CDCJ 3 ) 1.42-1.56 (m, 2H), 
1.84-2.04 (m, 5H), 2.28 (s, 3H), 2.34 (s, 3H), 2.86-2.96 (m, 2H), 3.86 (s, 3H), 4.04 (d, 2H), 
6.88 (m, 1H), 7.22-7.32 (ra,3H), 8.12 (s, 1H), 8.76 (m, 2H), 12.78 (s, 1H): Mass Spectrum : 
M+H* 470 and 472. 

[131] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .78- 1 .84 (m, 4H), 
2.16 (m, 2H), 2.5-2.58 (m, 4H), 2.66 (t, 2H), 3.98 (s, 3H), 4.28 (t, 2H), 6.72-6.8 (m, 1H), 7.16- 
7.18 (m, 1H), 7.2 (s, 1H), 7.34 (s, 1H), 8.06-8.16 (m, 1H), 8.38 (s, 1H), 8.76 (s, 1H), 12.76 (s, 
1H); Mass Spectrum : M+H* 458. 

f 132] The product gave the following data: NMR Spectrum : (CDCI3) 1.78-1.84 (m, 4H), 
2.16 (ro, 2H), 2.48-2.58 (m,4H), 2.66 (t, 2H), 3.96 (s, 3H), 4,28 (t, 2H), 7.02 (ra, 1H), 7.14<s, 
1H), 7.32-7.4 (m, 2H), 8.3 (s, 1H), 8.46 (d, 1H), 8.78 (s, 1H), 13.06 (s, 1H); Mass Spectrum : 
M+H* 490 and 492. 

[ 1 33] The product gave the following data: NMR Spectrum : (CDCb) 1 .78- 1 .84 (ro, 4H), 
2.16 (m, 2H), 2.44 (s, 3H), 2.54-2.6 (m, 4H), 2.68 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 7.04 <ra, 
1H), 7.16 (d, 1H), 7.3 (s, 1H), 7.34 (s, 1H), 8.14 (d, 1H), 8.7 (s, 1H), 8.8 (s, 1H), 12.4 (s, 1H); 
Mass Spectrum : M+H* 470 and 472. 

[134] The product gave the following data: NMR Spectrum : (CDCb) 1.78-1 .84 (m, 4H), 
2.16 (m, 2H), 2.44 (s, 3H), 2.5-2.6 (ra, 4H), 2.66 (t, 2H), 3.86 (s, 3H), 4.28 (t, 2H), 6.72-6.8 
(m, 1H), 7.16-7.2 (m, 2H), 7.34 (s, 1H), 7.96 (ra, 1H), 8.46 (s, 1H), 8.72 (s, 1H), 12.4 (s, 1H); 
Mass Spectrum : M+H* 454. 

[ 1 35] The product gave the following data: NMR Spectrum : (CDCI3) 1 .78- 1 .84 (m, 4H), 
2.06-2.22 (ra, 2H), 2.46-2.6 (in, 7H), 2.68 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 7.28 (ro, 2H), 
7.36 (d, 1H), 7.92 (d, 1H), 8.7 (s, 1H), 8.8 (s, 1H), 9.08 (s, 1H), 12.66 (s, 1H); Mass Spectrum : 
M+H* 481. 

[ 1 36] The product gave the following data: NMR Spectrum: (CDCI3) 1 .78- 1 .84 (m, 4H), 
2.14 (ra, 2H), 2.3 (s, 3H), 2.5-2.6 (ra, 4H), 2.64 (t, 2H), 3.84 (s, 3H), 4.28 (t, 2H), 6.88 (ro, 
1H), 7.28-7.36 (m, 3H), 8.14 (d, 1H), 8.78 (s, 1H), 8.88 (s, 1H), 12.9 (s, 1H): Mass Spectrum : 
M+H* 470 and 472. 

[137] DMF was used as the reaction solvent The product was obtained as a dihydrochloride 
salt and gave the following data: NMR Spectrum: (DMSOd*,) 1.6-1.7 (in, 2H), 1.82-1.96 tm, 



WO 01/04102 

• 106- 

2H), 2.58-2.62 (i, 2H), 2.8 (s, 3H)> 3.3-3.9 (m, 10H), 4.02 (s, 3H), 7.4-7.6 (ra, 3H), 7.95 (s, 
1H), 8.21 (s, 1H), 8.8 (s, 1H). 1 1.6-12.0 (m, 2H); Mass Spectrum : M+H+341 and 543. 

The 4~amino-6-methoxy-7-[6-(N-raethylpiperazin- 1 -yl)- 1 -hexynyl]quinazoline used as 
a starting material was prepared as follows: 
5 Using an analogous procedure to that described in the second last paragraph of 

Note [115] above, 6-(N-methylpiperazin-l-yl)-l-hexyne was reacted with 4-(2-brorao- 
4-fluorophenoxy)-6-raethoxy-7-trifluoromethanesulphonyloxyquina2oline to give 4-(2-broroo- 
4-fluorophenoxy)-6-methoxy-7-[6-(N-methylpip^ NMR 
Spectrum : (DMSOd6) 1.55-1.65 (ra, 4H), 2.16 (s, 3H), 2.3-2.45 (ra, 10H), 2.5-2.6 (ra, 2H), 4.0 
10 (s, 3H), 7.4-7.8 (ra, 3H), 7.65 (s, 1H), 7.98 (s, 1H), 8.6 (sJH); Mass Spectrum : M+lT 527 and 
529. 

The materia] so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 
6-(N-Methylpiperazin-l-yl)-l-hexyne was obtained by the reaction of 6-raesyloxy- 
15 1-hexyne with N-methylpiperazine using an analogous procedure to that described in 
J. Heterocyclic Chemistry , 1994, 31, 1421. 

f 138] The reactants were heated to 45°C for 20 hours. The product gave the following data: 
NMR Spectrum : (CDC1 3 ) 2.24 (s, 3H), 2.34 (s, 3H), 2.78 (s, 3H), 3.08 (s, 3H), 3.58 (s, 3H), 
5.3 (s, 2H), 7.06 (d, 1H), 7.18 (d, 1H), 7.3-7.52 (m, 7H), 8.64 (s, 1H), 9.4 (s, 1H), 1 1.87 (s, 
20 IH): Mass Spectrum : M+H* 500. 

The 3-(N,N^imethylcarbamoyl)-2,6-diraethylphenylisocyanate used as a starting 
material was prepared as follows: 

A solution of di-tert-butyl dicarbonate (0.081 g) in methylene chloride (1.6 ml) and a 
solution of S-amino-N^^^tetramethvlbenzamide (J. Chem. Soc, Peririn Trans. I . 1973, 1-4; 
25 0.072 g) in methylene chloride ( 1 .0 ml) were added in turn to a solution of 

4-dime thy lam inopyridine (0.004 g) in methylene chloride (0.4 ml). The resultant mixture was 
stirred at ambient temperature for 20 minutes. There was thus obtained a solution of 
3-(^N-dimethylcarbamoyl)-2,6-dimethylphenylisocyanate which was used without further 
purification. 

30 f 1 39] The product gave the following data: NMR Spectrum : (DMSOcfc) 0.37 <m, 2H), 0.62 
(m, 2H), 1.32 (m, 1H), 2.25 (s, 6H), 3.94 (s, 3H), 4.03 (d, 2H), 7.12 (s, 3H), 7.22 (s, 1H), 8.07 
(s, 1H), 8.66 (s, 1H), 10.38 (s, 1H), 1 1.68 (s, 1H); Mass Spectrum : M+H* 393. 
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The 4-araino-7-cyclopropylmethoxy-6-methoxyquina£Oiine used as a starting material 
was prepared as follows :- 

A mixture of 4-(4-bromo-2-fluorophenoxy)-7-hydroxy-6-methoxyquiiia2oline (6.99 g), 
cyclopropylmethyl chloride (2.16 g), potassium iodide (0.043 g), potassium carbonate (12 g) 
5 and DMF (200 ml) was stirred and heated to 45°C for 16 hours. The mixture was cooled to 
ambient temperature and filtered- The filtrate was evaporated and the residue was purified by 
column chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent There was thus obtained 4-(4-bromo-2-fluorophenoxy)- 
7-cyclopropylmethoxy-6-raethoxyquinazoline (7.6 g); NMR Spectrum : (DMSOd*) 0.43 (ra, 
10 2H), 0.68 (m, 2H), 1.37 (m, 1H), 4.0 (s, 3H), 4.1 (d, 2H), 7.4 (s, 1H), 7.45 (m, 1H), 7.57 (in, 
2H), 7.82 (m, 1H), 8.58 (s, 1H); Mass Spectrum : M+H* 421 and 423. 

Using an analogous procedure to that described in the last paragraph of the portion of 
Example 1 that is concerned with starting materials, 4-(4~bromo-2-fluorophenoxy)- 
7-cyclopropylraethoxy-6-methoxyquinazoline (1.75 g) was reacted with ammonia in 
15 isopropanol. There was thus obtained 4-amino-7-cyclopropylraethoxy-6-raethoxyquinazoline 
(1.75 g); NMR Spectrum: (DMSOd*) 0.36 (in, 2H), 0.58 (m, 2H), 1.3 (ra, 1H), 3.88 (s, 3H), 
3.94 (d, 2H), 6.97 (s, 1H), 7.39 (br s, 2H), 7.55 (s, 1H), 8.25 (s, 1H); Mass Spectrum: 
M+HT 246. 

[140] The product gave the following data: NMR Spectrum : (DMSOd*) L23-1 .46 (ra, 6H), 
20 1.35-1.69 (m, 2H), 2.1 (s, 3H), 2.1-2.4 (m, 10H), 2.7-2.8 (ra, 2H), 3.97 (s, 3H), 7.3-7.6 (m, 
3H),7.65 (s, 1H), 8.05 (s, 1H), 8.7 (s, 1H), 10.7 (s, 1H), 12.05 (s, 1H); Mass Spectnim : M+H* 
545 and 547. 

The 4~amino-6-methoxy-7-[6-(N-methylpipera2in- 1 -yl)hexyl]quinazoline used as a 
starting material was prepared as follows :- 

25 A mixture of 4-araino-6-methoxy-7-[6-(N-methylpiperazin- 1 -yl)- 

l-hexynyl]quinazoline (0.145 g), 10% palladium-on-charcoal catalyst (0.02 g) and ethanol 
(10 ml) was stirred at ambient temperature under 5 atmospheres pressure of hydrogen until 
uptake of hydrogen ceased. The reaction mixture was filtered and the filtrate was evaporated- 
There was thus obtained the title compound as a solid (0.142 g); Mass Spectrum: M+FT 358. 

30 [141] The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.8-2.0 (m, 6H), 2.5- 
2.7 (ra, 6H), 2.79-2.85 (t, 2H), 3.6 (s, 3H), 7.2-7.4 (ra, 3H), 7.4 (s, 1H), 7.73 (s, 1H), 8.72 (s, 
1H), 9.3-9.45 (s, 1H), 12.3 (s, 1H); Mass Spectrum : M+H* 474 and 476. 
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The 4-amino-6-raeihoxy-7-[3-(pyiTolidin-l-yl)propyl)quinazolijie used as a starting 
material was prepared by the hydrogenation of 4-amino-6-methoxy-7-[3-(pyrrolidin-l-yl)- 
l-propynyl)quinazoline using an analogous procedure to that described in Note [139) above. 
[142] The product gave the following data: NMR Spectrum : (DMSOck) 1.6-1.75 (ra, 2H), 
2.1 (s, 3H), 2.2-2.4 (ra, 10H), 3.3 (m, 2H), 4.0 (s, 3H), 7.25-7.6 (ra, 3H), 7.94 (s, 1H), 8.19 (s, 
1H), 8.5 (br u 1H), 8.77 (s, 1H), 10.87 (s, 1H), 11.96 (s, 1H): Mass Spectrum : 
M+FT 546 and 548. 

The 4~amino-6-methoxy-7- { N-[3-(N-methylpiperazin- 1 - 
yl)propyl]carbamoyl)quinazoline used as a starting material was prepared as follows :- 

A mixture of 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-trifluororaethanesulphonyloxyquinazoline (9.7 g), palladium acetate (0.137 g), 
l,3-bis(diphenylphosphino)propane (0.402 g ), triethylamine (5.5 ml), DMF (60 ml) and 
methanol (1.2L) was stirred and heated to 70°C under 10 atmospheres pressure of carbon 
monoxide for 2 hours. The reaction mixture was cooled to ambient temperature and the solid 
was isolated, washed with methanol and dried under vacuum. There was thus obtained 
4-(2-brorao-4-fluorophenoxy)-6-raethoxy-7-methoxycarbonylquina2oline (5.96 g); NMR 
Spectrum : (DMSOcfe) 3.91 (s, 3H), 4.02 (s, 3H), 7.4-7.8 (ra, 3H), 7.8 <s, 1H), 8.2 <s, 1H), 8.69 
(s, 1H); Mass Spectrum : M+FT 407 & 409. 

A mixture of a portion (2 g) of the product so obtained, 2,4,6-triraethoxybenzylamine 
hydrochloride (2.34 g), anhydrous potassium carbonate (2.76 g) and DMF (20 ml) was stirred 
and heated to 70°C for 2 hours. The mixture was cooledto ambient temperature and diluted 
with water. The resultant solid was isolated, washed in turn with water and diethyl ether and 
dried under vacuum at 80°C. There was thus obtained 6-raethoxy-7-raethoxycarbonyl- 
4-(2,4,6-triraethoxybenzylamino)quinazoline (1.9 g); NMR Spectrum: (DMSOck) 3.75-3.85 
(ra, 15H), 4.55 (d, 2H), 6.3 (s, 2H), 7.8 (m, 2H), 7.9 (m, 1H), 8.45 (s, 1H); Mass Spectnim : 
M+H*414. 

A portion (1.8 g) of the material so obtained was suspended in a mixture of THF 
(27 ml), methanol (14 ml) and water (14 ml) and lithium hydroxide (0.945 g) was added 
portion wise. The resultant mixture was stirred at ambient temperature for 2 hours. The 
mixture was concentrated by evaporation and acidified to pH4 by the addition of 2N aqueous 
hydrochloride acid. The resultant solid was isolated, washed in turn with water and diethyl 
ether and dried at 80°C. There was thus obtained 7-carboxy-6-metboxy- 
4-(2,4,6-trimethoxybenzyIaraino)quinazoline (1.68 g); NMR Spectrum: (DMSOd*) 3.7-3.9 
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(m, 12H), 4.55 (s, 2H), 6.28 (s, 2H), 7.7-7.9 (m, 3H), 8.42 (s, 1H); Mass Spectrum : 
M+FT 400. 

A mixture of a portion (0.3 g) of the material so obtained, 
3-(N-methylpiperazin-l-yl)propylamine (0.33 g), N- hydroxy benzotriazole (0.13 g), 
5 l-(3-diniethylaminopropyl)-3-ethylcarbodiiraide hydrochloride (0.287 g) and DMF (3 ml) was 
stirred at ambient temperature for 16 hours. Dilute aqueous potassium carbonate solution was 
added and the resultant solid was isolated, washed in turn with water and diethyl ether and 
dried at 60°C under vacuum. There was thus obtained 6-methoxy-7-{N-[3- 
(N-raethylpiperazin- 1 -yl)propyI]carbamoyl J ^-(2 t 4,6-triraethoxybenzylaraino)quinazoline 
10 (0.285 g); NMR Spectrum : (DMSOck) 1.58-1.7 (ra, 2H), 2.1 1 (s, 3H), 2.2-2.4 (ra, 10H), 3.2- 
Q 3.4 (ra, 2H), 3.7-3.92 (m, 12H), 4.51 (ro, 2H), 6.3 (s, 2H), 7.7-7.86 (ra, 3H), 8.3-8.4 (br t, 1H), 

K 8.42 (s, 1H); Mass Spectrum : M+H* 539. 

A mixture of the material so obtained, trifluoroacetic acid (2 ml), anisole (0.2 ml) and 
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concentrated sulphuric acid (0.2 ml) was stirred at ambient temperature for 2 hours. The 
IS mixture was evaporated and the residue was partitioned between diethyl ether and a 

2M aqueous potassium carbonate solution. The aqueous solution was evaporated and the 
residue was extracted with methanol. The roethanolic extracts were evaporated and the 
resultant solid was dried under vacuum. There was thus obtained 4-amino-6-methoxy- 
7-{N-[3-(N-memylpiperazm-l-yl)propyl]caibamoyl)quinazoline (0.086 e). Mass Spectrum : 
20 M+H* 359. 

[ 1 43] The product gave the following data: NMR Spectrum : (DMSOde) 1 .88-2.02 (m, 2H), 
3.18-3.25 (ra, 2H), 4.0 (s, 3H), 4.0-4.08 (m, 2H), 6.88 (s, 1H), 7.22 (s, 1H), 7.3-7.6 (m, 4H), 
7.98 (s, 1H), 8.22 (s, 1H), 8.55-8.6 (br t, 1H), 8.8 (s, 1H), 10.9 (s, 1H), 1 1.98 (s, 1H); Mass 
Spectrum: M+H* 514 and 516. 

23 The4-ammo-6-roethoxy-7-{N-[3-(N-memylpiperazin-l- 

yl)propyl]carbamoyl}quinazoline used as a starting material was prepared by the reaction of 
7-carboxy-6-methoxy-4-(2,4,6-trimemoxybenzylamino)quinazolineand 
3-(l-imidazolyl)propylamine and subsequent cleavage of the 2,4,6-trimethoxybenzyl group 
using analogous procedures to those described in Note [142] above. 

30 [144] The product gave the following data: NMR Spectrum : (DMSOdo) 2.2 (s, 3H), 3. 1 8- 
3.24 (m, 4H), 3.3-3.4 (m, 4H), 3.97 (s, 3H), 7.18 (s, 1H), 7.3-7.6 (m, 3H), 7.98 <s, 1H), 8.65 
(s, 1H), 10.6 (s, 1H), 12.12 (s, 1H); Mass Spectrum : M+H* 461 and 463. 
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The4-amuio-6-methoxy-7-(N-methylpiperazin-l-yI)quinazoliiie used as a starting 
material was prepared as follows :- 

A mixture of 4-(2-bromo-4-fluorophenoxy)-6-methoxy- 
7-trifluoromethanesulphonyIoxyquinazoline (0.8 g), 1-methylpiperazine (0.35 ml), caesium 
5 carbonate (0.78g), 1 , 1 , -bis(diphenylphosphino)ferrocene (0.088 g), 

bis(dibenzylideneacetone)palladiura (0.046 g) and toluene (12 ml) was stirred and heated to 
100°C for 6 hours. The mixture was cooled to ambient temperature and partitioned between 
ethyl acetate and water. The organic extract was washed with a saturated aqueous sodium 
chloride solution, dried over anhydrous sodium sulphate and evaporated. The residue was 
10 purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained 4-(2-bromo-4~fluorophenoxy)- 
P 6-methoxy-7-(N-raethylpiperazin-l-yl)quinazoline (0.26 g); NMR Spectrum : (CDC1 3 ) 2.4 (s, 

J 3H), 2.66-2.68 (ra, 4H), 3.34-3.38 (ra, 4H), 4.05 (s, 3H), 7. 1 -7.44 (ro, 3H), 7.38 (s, 1 H), 7.55 

(s, 1H), 8.58 (s, 1H); Mass Spectrum : M+FT 447 and 449. 
!Jl 15 The material so obtained was reacted with ammonia using an analogous procedure to 

q that described in the last paragraph of Note [115] above to give the required starting material. 

^ [ 1 45] Hie product gave the following data: NMR Spectrum : (DMSOd*) 1 .43 (s, 9H), 3.13- 

Sj 3.19 (m, 4H), 3.45-3.55 (m, 4H), 4.0 (s, 3H), 7.2 (s, 1H), 7.35-7.6 (m, 3H), 8.02 <s, 1H), 8.65 

j|j (s, 1H), 10.65 (s, 1H), 12.1 (s, 1H); Mass Spectrum : M+H* 547 and 549. 

20 The 4-araino-7-[N-(iert-butoxycarbonyI)piperazin- 1 -yl]-6-raethoxyquinazoIine used as 

a starting material was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
1 - (tert -butox vcarbonvDpiperazine was used in place of 1-raethylpiperazine. There was thus 
25 obtained 4-(2-bromo-4*fluorophenoxy)-6'methoxy-7-fN- (ten >butoxycartK>nyI)piperazin- 
l-yl]quinazoline; NMR Spectrum : (CDC1 3 ) 1.5 (s, 9H), 3.22 (ra, 4H), 3.66 (ra, 4H), 4.08 (s, 
3H), 7.1-7.46 (ra, 3H), 7.35 (s, 1H), 7.57 (s, 1H), 8.58 (s, 1H); Mass Spectrum : M+H* 533 
and 535. 

The material so obtained was reacted with ammonia using an analogous procedure to 
30 that described in the last paragraph of Note [115] above to give the required starting material. 
1 146] Hie product gave the following data: NMR Spectrum : (DMSOcU) 1 .75- 1 .85 (ra, 2H), 
2.3-2.45 (m, 6H), 3.25-3.35 (m, 2H), 3.6-3.68 (m, 4H), 4.0 (s, 3H), 6.7 (s, 1H), 6.89 <t, 1H), 
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7.35-7.6 (m, 3H), 7.88 (s, 1H), 8.51 (s, 1H), 10.3 (s, 1H), 12.25 (s, 1H); Mass Spectrum : 
M+H* 505 and 507. 

The 4-araiho-6-methoxy-7-(3-morpholinopropylamino)quinazoline used as a starting 
materia] was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note {144] above 
which is concerned with the preparation of starting raaterials'was repeated except that 

3- morpholinopropylamine was used in place of 1 -methylpiperazine. There was thus obtained 

4- (2-bromo^-fluorophenoxy)-6"raethoxy-7-(3-moT)holinopropylanuno)quin^oline; NMR 
Spectrum : (CDC1 3 ) 1.9-2.0 (m, 2H), 2.48-2.6 (ra, 6H), 3.35-3.42 (m, 2H), 3.78-3.82 (ra, 4H), 
4.07 (s, 3H), 6.4-6-48 (t, 1H), 6.86 (s, 1H), 7.1-7.42 (m, 3H), 7.43 (s, 1H), 8.5 (s, 1H); Mass 
Spectrum : M+H* 491 and 493. 

The material so obtained was reacted with ammonia using an analogous procedure to 
thai described in the last paragraph of Note [115] above to give the required starting material. 
1 147) The product gave the following data: NMR Spectrum: (DMSOtk) 2.0-2.12 (ra, 2H), 
3. 15-3.25 (ra, 2H), 4.0 (s, 3H), 4.05-4.12 (m, 2H), 6.45-6.5 (t, 1H), 6.68 (s, 1H), 6.9 (s, 1H), 
7.22 (s. 1H), 7.35-7.6 (ra, 3H), 7.65 (s, 1H), 7.88 (s, 1H), 8.55 <s, 1H), 10.35 (s, 1H), 12.22 (s, 
1H); Mass Spectrum : M+HT 486 and 488. 

The 4-araino-7-(3-iraidazol-l-ylpropylamino)-6-methoxyquinazoline used as a starting 
material was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note 1144] above 
which is concerned with the preparation of starting materials was repeated except that 
3-imidazol-l-ylpropylaraine was used in place of 1 -methylpiperazine. There was thus 
obtained 4-(2-brorao-4-fluorophenoxy)-7-(3-iraidazol- 1 -ylpropylamino)- 
6-methoxyquinazoline; NMR Spectrum : (CDCI3) 2.2-2.3 (m, 2H) f 3.3-3.4 (m, 2H), 4.05 (s, 
3H), 4.1-4.15 (ra, 2H), 5.04-5.13 (br t, 1H), 6.88 (s, 1H), 6.96 (s, 1H), 7.1 (s, 1H), 7.15-7.5 
(ra, 3H), 7.45 (s, 1H), 7.52 (s, 1H), 8.55 (s, 1H); Mass Spectrum : M+H* 472 and 474. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material 
[148] The reactants were heated to 45°C for 20 hours. The product gave the following data: 
NMR Spectrum : (CDCI3) 1.2-1.4 (ra, 2H), 1.66-1.94 (ra, 5H), 2.14 (s, 3H), 2.16 (s, 3H), 2,26 
(s, 3H), 2.7 (ra, 2H), 2.78 (s, 3H), 2.98 (s, 3H), 3.94 (s, 3H), 4.04 (d, 2H), 7.0 (d, 1H), 7.18 (d, 
1H),7.24 (s, 1H), 8.02 (s, 1H), 8.64 (s, 1H), 10.36 (s, 1H), 11.72<s, 1H): Mass Spectrum : 
M+FT521. 
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[149] The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.73 (ra, 4H), 2.09 (m, 
2H), 2.28 (s, 3H), 2.48 (br m, 4H), 2.57 (t, 2H), 3.35 (s, 3H), 4.18 (t, 2H), 5,24 (s, 1H), 7.08 
(d, 2H), 7.19(s, 1H),7.27 (t, 1H), 7.42 (s, 1H), 8.61 (s, IH), 9.72 (s, 1H), 12.19 (s, lH);Mass 
Spectrum : M+H* 470 and 472. 

[150] The product gave the following data: Mass Spectrum : M+hf 450 and 452. 

The 4-aroino-7-(3-methoxypropylaraino)-6-raethoxyquina^line used as a starting 
material was prepared from as follows :- 

The procedure described in ihe first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 

3- methoxypropylamine was used in place of 1 -methylpiperazine. There was thus obtained 

4- (2"bromo-4-fluorophenoxy)>7-(3-methoxypropylaraino)-6-raeihoxyquinazoline. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 
[151] The product gave the following data: Mass Spectrum : M+FT 421 and 423. 

The 4-amino-7-(2-aminoethylamino)-6-methoxyquinazoline used as a starting material 
was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
ethylenediamine was used in place of 1-raethylpiperazine. There was thus obtained 
7-(2-aminoethylamino)-4-(2-bromo^fluorophenoxy)-6-raethoxyquinazx)line. 

The materia] so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting material. 
[152] The product gave the following data: Mass Spectrum : M+FT 491 and 493. 

The 4~araino-7-[N^2-diethylarainoethyI)-N-raethylan^ used 
as a starting material was prepared from as follows :- 

The procedure described in the first paragraph of the portion of Note [144] above 
which is concerned with the preparation of starting materials was repeated except that 
N-(2-diethylaminoethyl>N-methylaraine was used in place of 1 -roethylpiperazine. There was 
thus obtained 4-(2-bromo-4-fluorophenoxy)-7-[N-(2-diethylarainoethyl)-N-raethylaraino]- 
6-roethoxyquinazoline. 

The material so obtained was reacted with ammonia using an analogous procedure to 
that described in the last paragraph of Note [115] above to give the required starting n.ateriaL 
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Example 3 l.(7.ben2yloxy^methoxyquinazolin-4-yl)-3.(2,6-dichlorophenyl)urea 

2,6-Dichlorophenyl isocyanate (0.745 g) was added to a solution of 4-amino- 
7-benzyloxy-6-methoxyquinazoline (0.279 g) in chloroform (10 ml) and the reaction mixture 
was stirred at ambient temperature for 16 hours. The resultant precipitate was isolated by 
filtration. There was thus obtained the title compound (0.343 g); NMR Spectrum : (DMSOck) 
3.96 (s, 3H), 5,32 (s, 2H), 7.35-7.60 (m, 10H), 8.1 (s, 1H), 8.69 (s, 1H), 10.65 (s, 1H), 12.09 
(s, 1H); Mass Spectrum : M+H* 467 & 469. 

Example 4 l-(2,6-dichlorophenyl>-3-(6,7-diniethoxyquinazolin-4-vl)urea 

Using an analogous procedure to that described in Example 3, 2,6-dichlorophenyl 
isocyanate was reacted with 4-amino-6,7-dimethoxyquinazoline (European Patent Application 
No. 30156, Chemical Abstract volume 95, abstract 187290) to give the title compound; NMR 
Spectrum : (DMSCkU) 3.96 (s, 3H), 7.31 (m, 2H), 7.38 (t, 1H), 7.5 (d, 2H), 7.6 (d, 2H), 8:43 
(s, 1H), 8.7 (s, 1H), 10.61 (s, 1H), 12.09 (s, 1H): Mass Spectrum : M+H* 393 &395. 

Example 5 l.(2,6-dichIorophenyl)-3-{6-methoxy-7-(N.methylpiperidin- 
4-ylmethoxy)quinazolin-4-yl]-3-methylurea 

6-Methoxy^raethylaraijio-7-(N-methylpiperidin-4~^ (0.195 g) 

was added to 2,6-dichlorophenyl isocyanate (0.3 g) under argon and the solids were mixed 
together using a spatula. The mixture was heated to 85°C with gentle mixing for 40 minutes. 
The mixture was cooled to ambient temperature, dissolved in a mixture of chloroform 
(15 ml) and methanol (5 ml) and purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and a 1% aqueous ammonium hydroxide 
solution as eluenu There was thus obtained the title compound (0.016 g); NMR Spectrum : 
(GDC1 3 ) 1 .5 (m, 2H), 1 .98 (ra, 5H), 2.3 (s, 3H), 2.91 (d, 2H), 3.6 (s, 3H), 4.02 (s, 3H), 4.03 <d, 
2H), 7.1 (t, 1H), 7.28 (s, 2H), 7.37 (d, 2H), 8.61 (s, 1H), 8.96 (s, 1H); Mass Spectrum: 
M+H* 504. 

The 6-methoxy^methylamino-7-(N-raethylpiperidin^ylraethoxy)quinazoline used 
as a starting material was obtained as follows :- 

A mixture of 4^hloro-6«methoxy-7-(N-raethylpiperidin^ylmethoxy)quinazoline 
(1 g) and roethylamine (1M solution in THF; 20 ml) was heated with agitation in a Can us tube 
at 120°C for 16 hours. Hie Can us tube was cooled and opened and the reaction mixture was 
evaporated. The residue was partitioned between chloroform and a 2N aqueous sodium 
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hydroxide solution. The chloroform solution was dried over magnesium sulphate and 
evaporated and the resultant solid was washed with methyl tert-butyl ether (20 ml). There was 
thus obtained the required starling material (0.48 g); NMR Spectrum : (DMSOd 6 ) 1 .33 (m, 
2H), 1.8 (m, 5H), 2.14 (s, 3H), 2.76 (d, 2H), 2.96 (d, 3H), 3.85 (s, 3H), 3.92 (d, 2H), 7.03 (s, 
1H), 7.51 (s, 1H), 7.84 (q, 1H), 8.31 (s, 1H). 

Example 6 l-[6-meUioxy-7-(N-methylpiperidin-4-yImethoxy)quinazolin-4-yl]- 

3- (2-methylbenzyl)urea 

Using an analogous procedure to that described in Example 3, 2-raethylbenzyl 
isocyanate was reacted with 4-amino-6-raethoxy-7-(N-methylpiperidin- 

4- ylmethoxy)quinazoline. The resultant solid was purified by column chromatography on 
silica using increasingly polar mixtures of methylene chloride, methanol and a 1% aqueous 
ammonium hydroxide solution as eluent. There was thus obtained the title compound; NMR 
Snectrum: (CDC1 3 ) 1.39-1.56 (ra, 2H), 1.84-2.04 (ro, 5H), 2.29 (s, 3H), 2.39 (s, 3H), 2.9 (d, 
2H), 3.92 (s, 3H), 4.03 (d, 2H), 4.66 (d, 2H), 7.21 (ra, 4H), 7.34 (m, 2H), 8.6 (s, 1H), 8.74 (s, 
1H), 10.44 (t, 1H); Mass Spectrum : M+H* 450. 

Example 7 l-(2 9 6-dichlorophenyl)-3-(thieno[3 9 2^pyrimidin-4-yI)urea 

2,6-Dichlorophenyl isocyanate (0.075 g) was added to a mixture of 
4-aminothieno[3,2-^pyrijnidine (Tetrahedron. 1971, 27, 487; 0.201 g) and acetonitrile 
(16 ml) and the resultant mixture was stirred at ambient temperature for 16 hours. The 
precipitate was isolated and washed in turn with diethyhether and methanol. There was thus 
obtained the title compound (0.31 g); NMR Spectrum : (DMSOd*) 7.25 (t, 1H), 7.45 (d, 1H), 
7.55 (d, 1H), 7.95 (d, 1H), 8.4 (s, 1H), 8.8 (s, 1H), 11.7 (brs, 1H) ; Mass Spectrum : M+H* 339 
and 341 ; Elemental Analysis : Found C, 45.8; H, 2.4; N, 16.5; C13H8CI2N4OS requires C, 
46.03; H,2.38; N, 16.52 %. 

Example 8 (£>3-{4-[3-(2,6^chlorophenyl)urado 
acid 

Hydrogen chloride gas was bubbled during 3 hours through a stirred solution of 
tert-butyl (E)-3-{4-[3-(2,6^icMorophenyl)ureido]tW (1.4 g) 

in methylene chloride (200 ml) which had been cooled in an ice-bath to 0°C. The mixture 
was evaporated and there was thus obtained the title compound as its hydrochloride salt; 
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(1.3 g); NMR Spectrum : (DMSOde and CF3COOD) 6.6 (d, 1H, J = 16Hz), 7.4 (t, 1H), 7.65 (d, 
2H), 7.95 (d, lH) f 7.96 (s, 1H), 8.9 (s, 1H); Mass Spectrum : M+fT 409, 411 and 413. 

The tert-butyl (£)-3- { 4-[3-(2,6Klichlorophenyl)ureido]thieno[3 f 2-^pyrimidin- 
6-yl Jacrylate used as a starting material was obtained as follows :- 

A mixture of methyl 3-arainothiophene-2-carboxylate (94 g), form ami dine acetic acid 
salt (187 g) and 2-hydroxyethyl methyl ether (1 L) was stirred and heated to reflux for 3 hours. 
The mixture was cooled to ambient temperature and water (400 ml) was added. The resultant 
solid was isolated, washed thoroughly with water and with diethyl ether and dried under 
vacuum. There was thus obtained 3,4-dihydrothieno[3,2-^pyrimidin-4~one (65 g); NMR 
Spectrum : (DMSOd*) 7.4 (d, 1H), 8.15 (s, 1H), 8.18 (d, 2H); Mass Spectrum : M+Na* 175. 

A mixture of a portion (20 g) of the material so obtained, thionyl chloride (250 ml) and 
DMF (1 ml) was heated to reflux for 2 hours. The mixture was evaporated. Toluene was 
added and the mixture was evaporated. The residual solid was partitioned between ethyl 
acetate and a saturated aqueous sodium bicarbonate solution. The organic layer was washed 
in turn with water and brine, dried over magnesium sulphate and evaporated. The solid so 
obtained was triturated under petroleum ether (b.p. 60-80°C), re-isolated and dried under 
vacuum. There was thus obtained 4-cMorothieno[3,2-^pyrimidine (18.5 g); NMR Spectrum : 
(CDCI3) 7.65 (d, 1H), 8.1 (d, 1H), 9.0 (s, 1H); Mass Spectrum : 170 and 172. 

A portion (17 g) of the material so obtained was dissolved in DMF (100 ml). Sodium 
raethylthiolate (9.1 g) was added and the mixture was stirred at ambient temperature for 
1.5 hours. The mixture was partitioned between ethyl acetate and water. The organic layer 
was washed with brine, dried over magnesium sulphate and purified by column 
chromatography on silica using a 9:1 mixture of methylene chloride and ethyl acetate as 
eluenL There was thus obtained 4-methylthiothieno[3,2-^pyriraidine (16.5 g); NMR 
Spectrum : (CDCI3) 2.76 (s, 3H), 7.5 (d, 1H), 7.85 (d, 1H), 8.97 (s, 1H). 

A portion (5.5 g) of the material so obtained was dissolved in THF (20 ml) and cooled 
to -78°C. A solution of lithium diisopropylamide [prepared using diisopropylamine (10.5 ml) 
and n-butyllithiura (2.5M in THF; 30 ml)] was added and the mixture was stirred at -78°C for 
1 hour. DMF (7 ml) was added and the mixture was allowed to warm to ambient temperature 
and was stirred for 16 hours. The resultant mixture was partitioned between ethyl acetate and 
a saturated aqueous ammonium chloride solution. Hie organic layer was evaporated and the 
residue was purified by column chromatography on silica using a 9: 1 mixture of methylene 
chloride and ethyl acetate as eluenL There was thus obtained 6-forrayl- 
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4-methylthiothieno[3,2 -^pyrimidine (4.1 g): NMR Spectrum : (CDC1 3 ) 2.78 (s, 3H), 8.13 <s, 
1H), 9.04 (s, 1H), 10.23 (s, 1H); Mass Spectrum : M+H* 21 1. 

tert-Butoxycarbonylmethvlenetriphenvlphosphorane (20.6 g) was added portion wise to 
a solution of 6-fonmyl-4-methylthiothieno[3,2-^pyrimidirie (9.6 g) in methylene chloride 
5 (500 ml) and the mixture was stirred at ambient temperature for 16 hours. The mixture was 
concentrated to half of its original volume and poured onto a column of silica. The column 
was eluted initially with methylene chloride followed by a 19:1 mixture of methylene chloride 
and ethyl acetate. The material so obtained was triturated under petroleum ether (b.p. 60- 
80°C), re-isolated and dried under vacuum. There was thus obtained ten-butyl 
10 (£)-3-(4-methylthiothieno[3,2^pyrimidin-6-yl)acrylate (12 g); NMR Spectrum : (CDC1 3 ) 
1.54 (s, 9H), 2.76 (s, 3H), 6.42 (d, 1H, J = 15 Hz), 7.53 (s, 1H), 7.8 <d, 1H), 8.94 (s, 1H); 
Mass Spectrum : M+H* 308. 

A portion (2.9 g) of the material so obtained was dissolved in methylene chloride 
(200 ml) and m-chloroperoxybenzoic acid (70% ; 9.25 g) was added. The resultant mixture 
15 was stirred at ambient temperature for 2 hours. The mixture was washed with an aqueous 
sodium bisulphite solution. The organic layer was washed with a dilute (5%) aqueous sodium 
bicarbonate solution and with brine, dried over magnesium sulphate and evaporated. There 
was thus obtained tert-butvl (£>3-(4-raethylsulphonylthienot3,2-rflpyrimidin-6-yl)acrylate 
(3.1 g); NMR Spectrum : (CDCI3) 1.55 (s, 9H), 3.39 (s, 3H), 6.6 (d, 1H, J = 16 Hz), 7.71 (s, 
20 1H), 7.85 (d, 1H), 9.3 (s,lH). 

A solution of the sulphone so obtained (3 g) in THF (100 ml) was cooled at 0°C and 
gaseous ammonia was bubbled through the solution for 2 hours. The mixture was evaporated 
and the residue was triturated under diethyl ether. The solid so obtained was purified by 
column chromatography on silica using a 49:1 mixture of methylene chloride and methanol as 
25 eluent There was thus obtained tert-butyl (£>3-(4-aminothieno[3,2-d]pyrimidin-6-yl)acrylate 
(1.7 g); NMR Spectrum : (CDCI 3 ) 1.55 (s, 9H), 5.25 (br s, 2H), 6.38td, 1H, J = 16 Hz), 7.51 
(s, 1H), 7.76 (d, 1H), 8.6 (s, 1H); Mass Spectrum : M+H* 277. 

A mixture of the material so obtained, 2,6-dichlorophenyl isocyanate (1.41 g) and 
methylene chloride (250 ml) was stirred at ambient temperature for 3 hours. Water was added 
30 and the organic layer was separated, washed with water and brine, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica using 
a 49:1 mixture of methylene chloride and methanol as eluent. There was thus obtained 
tert-butyl (£)-3-{4-[3-(2,6^icMorophenyl)ureW^ 
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(1.5 g); NMR Spectrum : (CDC1 3 ) 1.57 (s, 9H), 6.29 (d, 1H, J = 16 Hz), 7.3 (u 1H), 7.53 (d, 
2H), 7.55 (s, 1H), 7.74 (d, 1H), 8.8 (s, 1H), 9.95 (brs, 1H), 1 1.8 (br s, 1H); Mass Spectrum : 
M+H* 465, 467 & 469. 

Example 9 (£)*3^4-[3*(2,6^chlorophenyl)ureido]thte 
N-(2-piperidinoethyl)acrylamide 

Diphenylphosphoryl azide (0.085 ml) was added to a mixture of 
(£>3-{4-[3-(2,6-dichlorophenyl)ureido] acid 
hydrochloride salt (0.1 1 g), 2-piperidinoethylaraine (0.064 g), triethylamine (0.07 ml) and 
DMF (1.5 ml). The mixture was stirred at ambient temperature for 16 hours. The mixture 
was evaporated and the residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride and methanol as eluenL The material so 
obtained was triturated under diethyl ether, isolated, washed with diethyl ether and dried under 
vacuum. There was thus obtained the title compound (0.087 g); NMR Spectrum : (DMSOd 6 
and CP3COOD) 1.3-1.5 (m, 1H), 1.6-1.8 (m, 4H), 1.85 (d, 2H), 2.95 (t, 2H), 3.2 (t,2H), 3.55 
(d, 2H), 3.6 (t, 2H), 6.82 (d, 1H, J = 16 Hz), 7.4 (t, 1H), 7.6 (d, 1H), 7.86 (s, 1H), 7.86 (d, 1H), 
8.95 (s, 1H): Mass Spectrum : M+H* 519 and 521. 

Example 10 

Using an analogous procedure to that described in Example 9, the appropriate 
amine was reacted with (£^-3-{4-[3-(2,6-dichlorophenyl)ureido]thienof3,2-flQpyrimidin- 
6-yl} acrylic acid to give the compounds described in Table IL 

Table D 




No. 


R a 


R b 


Note 


1 


2-dimethylaminoethyl 


hydrogen 


(a) 
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2 


3-dimethyIaminopropyl 


hydrogen 


(b) 


3 


2-pyrrolidin- 1 -ylethyl 


hydrogen 


(c) 


4 


3-(2-oxopyrrolidin- 1 -y l)propyl 


hydrogen 


(d) 


5 


3-morphoIinopropyl 


hydrogen 


(e) 


6 


3-(4-roethylpiperazin-l-yl)propyl 


hydrogen 


(0 


7 


3-imidazol-l-ylpropyl 


hydrogen 


(g) 


8 


4-pyridylmethyl 


hydrogen 


(h) 


9 


2-(2-pyridyl)ethyl 


hydrogen 


(i) 


10 


2-(2-pyridyl)ethyl 


methyl 


(i) 



Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOd* and CF 3 COOD) 2.9 
(s, 6H), 3.25 (t, 2H), 3.6 (t, 2H), 6.9 (d, 1H, J = 16 Hz), 7.42 (t, 1H), 7.65 (d, 2H), 7.85 (d, 
1H), 7.88 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H* 479 and 481. 

(b) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 1 .8- 
1.9 (id, 2H), 2.81 (s, 3H), 3.15 (m, 2H), 3.3 (t, 2H), 6.84 (d, 1H, J = 19 Hz), 7.45 (t, 1H), 7.6 
(d, 2H), 7.81 (d, 1H), 7.85 (s, 1H), 9.02 (s, 1H); Mass Spectrum : M+H* 493 and 495. 

(c) The product gave the following data: NMR Spectrum: (DMSOd* and CF3COOD) 1.8- 
1.95 (m, 2H), 1.95-2.1 (m, 2H), 3.0-3.15 (m, 2H), 3.3 (U 2H), 3.55 (t, 2H), 3.55-3.7 (in, 2H), 
6.8 (d, 1H), 7.42 (t, 1H), 7.6 (d, 2H), 7.82 (d, 1H), 7.84 (s, 1H), 8.9 (s, 1H); Mass Spectrum : 
M+H* 505 and 507. 

(d) The product gave the following data: NMR Spectrum : (DMSOd* and CF3COOD) 
1.65-1.75 (ro, 2H), 1.9-2.0 (ro, 2H), 2.3 (t, 2H), 3.25 (t, 2H), 3.3 (t, 2H), 3.4 (t, 2H), 6.25 (d, 
1H, J = 16 Hz), 7.42 (t, 1H), 7.62 (d, 2H), 7.81 (d, 1H), 7 85 (s, 1H), 9.12 (s, 1H); Mass 
Spectrum : M+H* 533 and 535. 

(e) The product gave the following data: NMR Spectrum : (DMSOde and CF3COOD) 
1.85-2.0 (m, 2H), 3.0-3.25 (m, 4H), 3.3 (t, 2H), 3.5 (d, 2H), 3.7 (t, 2H), 4.0 (d, 2H), 6.9 (d, 1H, 
J = 16 Hz), 7.45 (t, 1H), 7.61 (d, 2H), 7.85 (d, 1H), 7.87 (s, 1H), 9.08 (s, 1H); Mass Spectrum : 
M+H* 535 and 537. 

(0 The product gave the following data: NMR Spectrum : (DMSOd 6 and CF3COOD) 
1.85-2.0 (m, 2H), 2.95 (s, 3H), 3.2-3.4 (ra, 6H), 3.4-4.0 (br m, 6H), 6.85 (d, 1H, J = 14 Hz), 
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7.42 (t, 1H), 7.65 (d, 2H), 7.82 (d, IH), 7.85 (s, 1H), 9.0 (s, JH); Mass Spectrum : M+H* 548 
and 550. 

(g) The product gave the following data: NMR Spectrum : (DMSOd* and CF 3 COOD) 2.0- 
2. Km, 2H), 3.25 (t, 2H), 4.25 (t, 2H), 6.75 (d, 1H, J = 15 Hz), 7.2-7.3 (d, 1H), 7.4 (t, 2H), 7.6 
(d, 2H), 7.85 (m, 2H), 8.9 (s, 1H), 9.2 (s, IH); Mass Spectrum : M+H* 516. 

(h) The product gave the following data: NMR Spectrum : (DMSOd* and CF3COOD) 4.75 
(br s, 2H), 6.95 (d, IH, J = 15 Hz), 7.4 (t, IH), 7.6 (d, IH), 7.85 (s, IH), 7.87 (d, IH), 8.05 (d, 
2H), 8.9 (d, 2H), 8.93 (s, IH); Mass Spectrum : M+H* 499 and 501. 

(i) The product gave the following data: NMR Spectrum : (DMSOd* and CF3COOD) 3.25 
(t, 2H), 3.7 (t, 2H), 6.8 (d, IH, J = 15 Hz), 7.42 (t, IH), 7.62 (d, 2H), 7.75 (d, IH), 7.83 (s, 
IH), 8.0 (t, IH), 8.05 (d, IH), 8.58 (t, IH), 8.9 (d, IH), 9.0 (s, IH); Mass Spectrum : M+H* 
513 and 515. 

(j) The product gave the following data: NMR Spectrum : (DMSOd* and CF3COOD) 3.4 
(s, 3H), 5.0 (s, 2H), 7.35-7.5 (ro, 2H), 7.61 (d, 2H), 7.8 (d, IH), 7.98 (s, IH), 7.85-8.1 (m, 2H), 
8.6 (t, IH), 8.9 (d, IH), 9.0 (s, IH); Mass Spectrum : M+H* 513 and 515. 

Example 11 1 -benzyl-3-[6-methoxy-7-(N-methylpiperidin-4-ylnieliioxy)quinazolin- 
4-yl)urea 

Using an analogous procedure to that described in Example 1 except that the reaction 
mixture was heated to 35°C for 16 hours, benzyl isocyanate was reacted with 4-arauio- 
6-methoxy-7-(N-raethylpiperidin-4-ylmethoxy)quinazoline to give the title compound; NMR 
Spectrum : (DMSOd«): 1.3-1.5 (m, 2H), 1.8-1.9 (m, 4H), 1.95 (t, IH), 2.2 (s, 3H), 2.8 (br d, 
2H), 3.9 (br s, 3H), 4.0 (br d, 2H), 4.5 (br d, 2H), 7.2-7.3 (ro, 2H), 7.3-7.4 (m, 4H), 8.0 (br s, 
IH), 8.55 (br s, IH), 10.2-10.5 (br s, IH), 10.4 (t, IH); Mass Spectrum : M+H* 436. 

Example 12 1 -[6-mcthoxy-7-(N-meuhylpiperidin-4-ylmethoxy)quinazolin-4-yl]- 
3-phenetbylurea 

Using an analogous procedure to that described in Example 3, phenethyl isocyanate 
was reacted with 4-ammo-6-memoxy-7-(N-memylpiperidm-4-ylmemoxy)quinazoline to give 
the tide compound; NMR Spectrum : (CDC1 3 ) 1.48 (m, 2H), 1.98 (ro, 5H), 2.29 (s, 3H), 2.91 
(ro, 4H), 3.7 (q, 2H), 4.02 (d, 5H), 7.28 (ra, partiaUy obscured by CHCI3 peak), 8.47 (s, IH), 
8.65 (s, IH), 10.1 (s, 1H>: Mass Spectrum : M+H* 450. 
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Example 13 

Using an analogous procedure to that described in Example 1 except that, unless 
otherwise stated, chloroform was used in place of methylene chloride as the reaction solvent, 
the appropriate 4-aminoquinazoIine was reacted with the appropriate isocyanate to give the 
compounds described in Table ID. 

Table ID 




(R 2 )n 



No. 


R 6 


R 7 


(R 2 )c 


Note 


] 


methoxy j 


N-methylpiperidin-4-ylmethoxy 


4-chloro 


<a) 


2 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


3,4-dichloro 


(b) 


3 


methoxy 


N-roethylpiperidin-4-ylmethoxy 


3,5-dichloro 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylmethoxy 


4~brorao 


(d) 


5 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


4-nitro 


(e) 



Notes 

(a) DMF was used in place of methylene chloride as the reaction sol vent. The product 
gave the following data: NMR Spectrum : (CDCI 3 ) 1.48 (m, 2H), 1.97 (ra, 5H), 2.29 (s, 3H), 
2.91 (m, 2H), 3.81 (s, 3H), 4.04 (d, 2H), 7.25 (s, 2H), 7.3 (d, 2H), 7.57 (d, 2H), 8.73 (s, 1H), 
8.91 (s, 1H), 12.5 (s, 1H); Mass Spectrum : M+rT 456 and 458. 

(b) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.51 (m, 2H), 1.92 (m, 
5H), 2.3 (s, 3H), 2.92 (d, 2H), 3.9 (s, 3H), 4.03 (d, 2H), 7.2 (s, 1H), 7.24 (s, partially obscured 
by CHCh peak), 7.41 (ra, 2H), 7.82 (s, 1H), 8.55 (s, 1H), 8.74 (s, 1H), 12.55 (s, 1H); Mass 
Spectrum : M+H* 490 and 492. 

(c) DMF was used in place of methylene chloride as the reaction solvent The product 
gave the following data: NMR Spectrum : (CDCI3) 1.48 (ra, 2H), 1.95 (ra, 5H), 2:28 (s, 3H), 
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2.95 (d, 2H), 3.91 (s, 3H), 4.03 (d, 2H), 7.1 1 (s, 1H), 7.26 (s, 2H), 7.58 (s, 2H), 8.63 (s, 1H), 
8.75 (s, 1H), 12.7 (s, 1H); MassSpectrum: M+H 4 490 and 492. 

(d) Methylene chloride was used as the reaction solvent and the reaction mixture was 
healed to 35°C for 16 hours. The product gave the following data: NMR Spectrum : 

5 (DMSOd6) 1.2-1.4 (m,2H). 1.7-1.8 (ro, 4H), 1.85 (t, 1H),2.1 (s, 3H), 2.8 (d, 2H), 3.9 (br s, 
3H), 4.0 (br d, 2H), 7.2 (s, 1H), 7.4-7.45 (m, 2H), 7.5-7.55 (m, 2H), 7.6-7.7 (m, 2H), 8.0 (br s, 
1 H), 8.7 (br s, 1 H); Mass Spectrum : M+H* 500 and 502. 

(e) Methylene chloride was used as the reaction solvent and the reaction mixture was 
heated to 35°C for 16 hours. The product gave the following data: NMR Spectrum : 

g 10 (DMSOcfc) 1.3-1.4 (m, 2H), 1.7-1.8 (ra, 4H), 1.85 (t, 1H), 2.1 (s, 3H), 2.7 (d, 2H), 3.9 (s, 3H), 
□ 4.0 (brd, 2H), 7.2 (s, 1H), 7.8 (d, 2H), 7.9 (s, 1H), 8.1 (d, 2H), 8.6 (br s, 1H), 10.2-10.5 (br s, 

3 1H), 12.3-12.7 (br s, 1H); Mass Spectrum : M+H + 467. 

Lj] Example 14 l.[6-methoxy-7-(N-methylpiperidin-4.yImethoxy)quina2olifi-4-yl)- 

p 15 3-(/ra/w-2-phenylcydopropyl)urea 

^ /r<z/w-2-Phenylcyc]opropyl isocyanate (0.2 ml) was added to a stirred mixture of 

S| 4-amino-6-methoxy-7-(l-methylpiperidin-4-ylraethoxy)quinazoline (0.1 g) and chloroform 

D 

j=Q (3 ml) and the resultant mixture was stirred at ambient temperature for 20 hours. The reaction 

mixture was diluted with chloroform (3 ml) and tris-(2-arainoethyl)araine polystyrene resin 

20 (0.5 g) was added. The mixture was stirred at ambient temperature for 1 hour. The mixture 
was filtered and the filtrate was evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
2M roethanolic ammonia as eluenL There was thus obtained the title compound (0. 1 1 g); 
NMR Spectrum : (CDC1 3 ) 1.24-1.38 (ra, 2H), 1.41-1.57 (ra, 2H), 1.87-2.05 (ro, 5H), 2.21 (ra, 

25 1H), 2.3 (s, 3H), 2.91 (d, 2H), 3.05 (m, 1H), 3.97 (s, 3H), 4.04 (d, 2H), 7.1-7.26 (ra, 6H 
partially obscured by CHC1 3 peak), 7.34 (m, 1H), 8.66 (s, 1H), 8.72 (s, 1H), 10.31 (s, 1H); 
Mass Spectrum : M+H* 462. 

Example IS l-[6-methoxy-7-(N-meUiylpiperidin^-ylmethoxy)quinazolin-4-yl]- 
30 3-[(S>(->-armethylbenzyl]ur€a 

Using an analogous procedure to that described in Example 14, 
(S)-(.)-a-methylbenzyl isocyanate was reacted with 4-araino-6-raethoxy- 




f 
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7-(N-methylpiperidin-4-ylmeihoxy)quinazoline to give the title compound; NMR Spectrum 
(CDCI3) 1.4-1.56 (m, 2H), 1.61 (d, 3H), 1.84-2.05 (ra, 5H), 2.31 (s,3H),2.9l (d, 2H), 3.88 
(s, 3H), 4.04 (d, 2H), 5.2 (ro, 1H), 7.23 <d, 2H), 7.3-7.41 (ra, 5H), 8.66 (s, 1H), 8.7 (s, 1H), 
10.58 (s, 1H); Mass Spectrum : M+H* 450. 

5 

Example 16 l-[6-methoxy-7-(N-methyIpiperidin-4-ylmeth^ 
3-[(R)-(+)-armethylben2yl]urea 

Using an analogous procedure to that described in Example 14, 
(R)-(+)-ot-raethylbenzyl isocyanate was reacted with 4-araino-6-methoxy- 
10 7-(N-methylpiperidin-4-ylraethoxy)quinazoline to give the title compound; NMR Spectrum : 
(CDCI3) 1.39-1.56 (ra, 2H), 1.64 (d, 3H), 1.86-2.05 (ra, 5H), 2.3 (s, 3H), 2.9 <d, 2H), 3.9 (s, 
3H), 4.01 (d, 2H), 5.19 (m, 1H), 7.24 (d, 2H), 7.32-7.41 (m, 5H), 8.44 (s, 1H), 8.67 (s, 1H), 
10.5 (s, 1H); Mass Spectrum : M+H* 450. 

15 Example 17 l-[6-methoxy-7-(N-methylpiperidin-4-ylmethoxy)quinazolin-4-yl]. 

3- [ 1 .(1 -naph thy l)ethy I]urea 

Using an analogous procedure to that described in Example 14, 
1 -( 1 -naphthyl)ethyl isocyanate was reacted with 4-amino-6-methoxy-7- t (N-raethylpiperidin- 

4- ylmethoxy)quinazoline to give the title compound; NMR Spectrum : (CDCI3) 1.41-1.57 (ra, 
20 2H), 1.76 (ra, partially obscured by water peak), 1.86-2.05 (ra, 5H), 2.02 (s, 3H), 2.91 (s, 2H), 

3.87 (s, 3H), 4.02 (d, 2H), 5.95 (s, 1H), 7.19 (s, 1H), 7.23 (s, 1H), 7.39-7.52 (m, 3H), 7.6 (d, 
1H), 7.71 (d, 1H), 7.84 (ra, 1H), 8.12 (m, 1H), 8.57 (s, 1H), 8.64 (s, 1H), 10.67 (t, 1H); Mass 
Spectrum : M+FT 500. 

25 Example 18 1 -(3-cyano-6,7-dimethoxyquinolin-4-yl)-3-(2,6-<lichlorophenyl)urea 

A solution of 4-araino-3-cyano-6,7-diraethoxyquinoline (0.1 15 g) in DMF (2 nil) was 
added to a stirred mixture of sodium hydride (50% dispersion in mineral oil; 0.04 g) and DMF 
(3 ml) and the mixture was stirred at ambient temperature for 20 minutes. 2,6-Dichlorophenyl 
isocyanate (0.17 g) was added and the mixture was stirred at ambient temperature for 
30 20 hours. A second portion of sodium hydride dispersion (0.08 g) was added followed, after 
20 minutes, by more 2,6-dichlorophenyl isocyanate (0.3 g). The reaction mixture was stirred 
for a further 2 hours. Methanol (1 ml) was added and the mixture was partitioned between 
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ethyl acetate (50 ml) and water (10 ml). The organic layer was evaporated. The residue was 
purified by column chromatography on silica using increasingly polar mixtures of ethyl 
acetate and methanol as eluent. There was thus obtained the tide compound (0.03 g); NMR 
Spectrum : (DMSOd*) 4.05 (s, 6H), 7.4-7.8 (m, 4H), 8.08 (s, 2H), 9.22 (s, 1H); Mass 

5 Spectrum : M+H* 417 & 419. 

The 4-amino-3-cyano-6,7-diroethoxyquinoline used as a starting material was prepared 

as follows :- 

A mixture of 4-chloro-3-cyano-6,7-dimethoxyquinoline (International Patent 
Application WO 98/43960; 1.24 g) and a 1M solution of ammonia gas in isopropanol (20 ml) 

10 was sealed in a Can us tube and heated to 120°C for 16 hours. The mixture was cooled to 
ambient temperature. A saturated aqueous sodium bicarbonate solution (50 ml) was added 
and the mixture was stirred for 15 minutes. The precipitate was isolated, washed with water 
(50 ml) and dried. There was thus obtained the required starting material (0.93 g); NMR 
Spectrum : (DMSOtfe) 3.88 (s, 3H), 3.9 (s, 3H), 7.2 (s, 1H), 7.63 (s, 2H), 7.69 (s, 1H), 8.38 (s, 

15 lHV Mass Spectrum : M+H* 230. 



Example 19 

Using an analogous procedure to that described in Example 14, the appropriate 
4-aminoquinazoline was, unless otherwise stated, reacted with (R)-(+)-a-methylbenzyl 
20 isocyanate to give the compounds described in Table IV. 

Table IV 




No. 


R 6 


R 7 


Z 


Note 


1 


raethoxy 


2-pyrrolidin- 1-ylethoxy 


O 


(a) 


2 


racthoxy 


2-piperidinoethoxy 


O 


<b) 


3 


raethoxy 


2-piperidinoethoxy 


O 


(c) 


4 


methoxy 


2-raorpholinoethoxy 


O 


<d) 
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5 


racihoxy 


2-(2-oxoimidazolidin- 1 -yl)ethoxy 


O 


(e) 


6 


melhoxy 


3-pynrolidin- 1 -ylpropoxy 


O 


(0 


7 


roethoxy 


3-piperidinopropoxy 


o 


(g) 


8 


nieihoxy 


3-raorpholinopropoxy 


o 


(h) 


9 


methoxy 


3-(4-roethylpiperazuv 1 -yl)propoxy 


o 


(i) 


10 


melhoxy 


2-(2-roethoxyethoxy)ethoxy 


o 


(i) 


11 


3-piperidinopropoxy 


methoxy 


o 


00 


12 


roethoxy 


N-raethylpiperidin-4-ylmethoxy 


s 


(1) 



Notes 

(a) The product gave the following data: NMR Spectrum : (CDCb) 1.63 (d, 3H), 1.87 (s, 
4H), 2.74 (s, 4H), 3.07 (t, 2H), 3.98 (s, 3H), 4.34 (t, 2H), 5.18 (ra, 1H), 7.19-7.4 <m, 7H), 8.68 

5 (d, 2H), 10.54 (d, 1H); Mass Spectrum : M+H* 436. 

(b) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.47 (m, 2H), 1.66 (d, 
7H), 2.54 (u 4H), 2.9 (t, 2H), 3.89 (s, 3H), 4.3 (t, 2H), 5.19 (ra, 1H), 7.2-7.4 (ra, 7H), 8.68 (s, 
1H), 8.8 (s, 1H), 10.55 (d, 1H): Mass Spectrum : M+rT 450. 

(c) (SM-)-a-Methylbenzyl isocyanate was used in place of (R)-(+)-<x-methylbenzyl 

10 isocyanate. The product gave the following data: NMR Spectrum : (CDCI3) 1.47 (m, 2H), 1.62 
(ra, 7H), 2.56 (s, 4H), 2.9 (t, 2H), 3.88 (s, 3H), 4.31 (t, 2H), 5.17 (m, 1H), 7.19-7.41 (m, 7H), 
8.68 (s, 1H), 8.8 (s, 1H), 10.55 (d, 1H): Mass Spectrum : M+H* 450. 

(d) The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.4 (d, 3H), 2.65 (t, 
4H), 3.05 (t, 2H), 3.75 (t, 4H), 3.87 (s, 3H),4.31 (t, 2H), 5.18 (ra, 1H), 7.14 (d, 2H), 7.19-7.41 

15 (m, 5H), 8.68 (s, 1H), 8.85 (s, 1H), 10.54 (d, 1H); Mass Spectrum : M+H* 452. 

(e) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.63 (d, 3H), 3.46 (t, 
2H), 3.75 (m, 4H), 3.93 (s, 3H), 4.29 (t, 2H), 4.61 (s, 1H), 5.17 (m, 1H), 7.2-7.41 (m, 7H), 
8.57 (s, 1H), 8.67 (s, 1H), 10.5 (d, 1H): Mass Spectrum: M+H* 451. 

(0 The product gave the following data: NMR Spectrum : (CDCI3) 1 .62 (d, 3H), 1 .87 j(s, 
20 4H), 2.2 (m, 2H), 2.7 (s, 4H), 2.8 (t, 2H), 3.91 (s, 3H), 4.24 (t, 2H), 5.1 8 (m, 1H), 7.2-7.27 <m, 
2H), 7.29-7.32 (m, 5H), 8.44 (s, 1H), 8.67 (s, 1H), 10.47 (d, 1H); Mass Spectrum: M+H* 450. 
(g) The product gave the following data: NMR Spectrum : (CDCI3) 1 .39 (m, 2H), 1.62 (d, 
3H), 1.9 (s, 4H), 2.39 (t, 2H), 2.8-3.01 (br ra, 6H), 3.9 (s, 3H), 4.24 (t, 2H), 5.14<m, 1H), 7.1- 
7.44 (m, 7H), 8.45 (s, 1H), 8.65 (s, 1H), 10.45 (d, 1H); Mass Spectrum : M+H* 464. 
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m 

• a 
■p' 

□ 
P 

m 



(h) The product gave the foUowing data: NMR Spectrum: (CDCI 3 ) 1 .62 (d, 3H), 2. 1 3 (m, 
2H), 2.59 (m, 6H), 3.85 (1, 4H), 3.91 (s, 3H), 4.26 (1, 2H), 5.18 (m, 1H), 7.2-7.4 (m, 7H), 8.5 
(s, 1H), 8.77 (s, 1H), 10.5 (d, 1H); Mass Spectrum : M+H* 466. 

(i) The product gave the foUowing data: NMR Spectrum : (CDC1 3 ) 1 .62 (d, 3H), 1.76 (s, 

5 4H), 2.1 (m, 2H), 2.31 (s, 3H), 2.4-2.6 (m, 6H), 3.92 (s, 3H), 4.24 (t, 2H), 5.19 (rn, IH), 7.21- 
7.41 (m, 7H), 8.49 (s, 1H), 8.68 (s, IH), 10.5 (d, 1H); Mass Spectrum : M+H* 479. 
(j) The product gave the following data: NMR Spectrum: (CDCI3) 1 .59 (d, 3H), 3.39 (s, 
3H), 3.6 (rn, 2H), 316 (m, 2H), 3.87 (s, 3H), 4.0 (t, 2H), 4.36 (t, 2H), 5.21 (m, 1H), 7.19-7.39 
(m, 7H), 8.69 (s, 1 H), 8.97 (s, 1 H), 1 0.58 (d, 1 H); Mass Spectrum: M+H* 44 1 . 
10 (k) The product gave the following data: NMR Spectrum : (DMSOdft) 1 .38 (br s, 2H), 1.53 
(m, 6H), 2.0 (m, 2H), 3.3-3.53 (br s, 6H), 3.95 (s, 3H), 4.17 (t, 2H), 5.04 (m, 1H), 7.25 (s, 1H), 
7.37 (brm, 5H), 8.02 (s, 1H), 8.65 (s, IH), 10A (s, 1H), 10.5 (d, 1H): Mass Spectrum : 
M+H^ 464. 

(1) The 4-aminoquinazoline was reacted with (R)-(+)-a-methylbenzyl isothiocyanate. The 
1 5 product gave the following data: NMR Spectrum : (CDCI3) 1 .42-1 .57 (m, 2H), 1 .7 1 (d, 3H), 
1.86-2.06 (ro, 5H), 2.31 (s, 3H), 2.92 (d, 2H), 4.02 (m, 5H), 5.69 (m, IH), 6.98 (s, 1H), 7.24- 
7.31 (m, 2H), 7.34-7.47 (m, 4H), 8.54 (s, IH), 8.65 (s, IH), 12.57 (d, IH); Mass Spectrum : 
M+rT 466. 

20 Example 20 

Using an analogous procedure to that described in Example 5, the appropriate 
4-arninoquinazoline was reacted with the appropriate isocyanate to give the compounds 
described in Table V. 

Table V 

(R 2 )n 



25 




No. 


R 6 


R 7 


(R 2 )» 


Note 


1 


roethoxy 


3-(4-tert-butoxycarbony]anainoniethylpiperidin- 


2,6Hlichloro 


(a) 
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l-yl)propoxy 






2 


raethoxy 


3-(4-t^-butoxycarbonylarainomethylpiperidin- 
l-yl)propoxy 


2,6-difluoro 


(b) 


3 


methoxy 


3*(4-iert-butoxycarbonylaniuiomeihyIpiperidin- 
l-yl)propoxy 


2,6-dimethyl 


(c) 


4 


methoxy 


3-(4-t^-butoxycarbonylarainomethylpiperidin- 
l-yl)propoxy 


2-chloro- 
6-roethyl 


(d) 



Notes 

(a) The product gave the following data: NMR Spectrum: (DMSOd*) 1.2-1.35 (in, 2H), 
1.43 (s, 9H), 1.6-1.72 (m, 3H), 1.94 (t, 2H), 2.0-2.15 (ra, 2H), 2.52 (t, 2H), 2.9 (d, 2H), 3.02 (t, 
5 2H), 3.6 (s, 3H), 4.23 (t, 2H), 4.6 (s, 1H), 7.1-7.3 (ra, 3H), 7.38-7.43 (ra, 2H), 8.7 (s, 1H), 9.38 
(s, 1H), 12.38 (s, 1H); Mass Spectrum : M+H 4 633 and 635. 

The 4-amino>7-f3-(4-tert-butoxvcarbonvlarainoraethylpiperidin-l>yl)prnpn^y]> 
6-methoxyquinazoline used as a starting material was prepared as follows :- 
A mixture of 4-(4-broroo-2-fluorophenoxy)-7-(3-broroopropoxy)- 
10 6-methoxyquinazoline (0.486 g), 4-(^-butoxycarbonylaminoraethyl)piperidine<Chemical 
Abstracts Registry No. 135632-53-0, for example US Patent No. 5,864,039; 0.252 g), 
potassium carbonate (0.7 g) and DMF (10 ral) was stirred at 45°C for 20 hours. The solvent 
was evaporated and the residue was stirred with water (20 ml). The resultant solid was 
isolated and purified by column chromatography on silica using increasingly polar mixtures of 
15 methylene chloride and a 2N solution of ammonia in methanol as eluenL There was thus 
obtained 4-(4-bromo-2-fluorophenoxyV7-f3-(4-tert-butoxycai^ 

l-yl)propoxy]-6-raethoxyquinazoline as a resinous solid (0.4 g); NMR Spectrum : (CDCI3) 
1.22-1.4 (m, 2H), 1.44 (s, 9H), 1.69 (ra, 3H), 1.98 (t, 2H), 2.12 (ra, 2H), 2.56 (t, 2H), 2.9-3.1 
(m, 4H), 4.04 (s, 3H), 4.26 (t, 2H), 4.6 (br s, 1H), 7.22 (ra, 1H), 7.3-7.45 (ra, 3H), 7.51 (s, 1H), 

20 8.67 (s, IH): Mass Spectrum : M+H* 619 and 621. 

A mixture of a portion (0.2 g) of the material so obtained and a saturated solution of 
ammonia in isopropanol (32 ml) was sealed in a Carius tube and heated at 1 10°C for 20 hours. 
The mixture was cooled to ambient temperature and the solvent was evaporated. The residue 
was stirred with a mixture of a 2N aqueous sodium hydroxide solution (5 ml), methylene 

25 chloride (18 ral) and methanol (2 ml) for I hour. The solid was isolated and dried. There was 
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thus obtained the required starting material (0.046 g); NMR Spectrum : (DMSOtfe) 1.0-1. J 5 
(ro, 2H), 1.4 (m, 1H), 1.45 (s, 9H), 1.56 (d, 2H), 1.75-1.85 (m. 4H), 2.39 (d, 2H), 2.74-2.9 (ro, 
4H), 3.85 (s, 3H),4.09 (t, 2H), 6.75 (br s, 1H), 7.02 (s, 1H), 7.32 (s, 2H), 7.54 (s, 1H), 8.24 (s, 
1 H); Mass Spectrum: M+H + 446. 

(b) The product gave the following data: NMR Spectrum : (DMSOde) 1.0-1.2 (m, 2H), 
1.25-1.3 (ro, 1H), 1.35 (s, 9H), 1.58 (d, 2H), 1.8-2.0 (ra, 4H), 2.42 (t, 2H), 2.7-2.9 (m, 4H), 
3.95 (s, 3H), 4.21 (t, 2H), 6.76 (t, 1H), 7.1-7.5 (ra, 4H), 8.04 (s, 1H), 8.67 (s, 1H), 10.6 (s, 
1HV 1 1.8 (s, 1H); Mass Spectrum : M-t-H* 601. 

(c) The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.2-1.4 (m, 3H), 1.43 
(s, 9H), 1.9-2. 15 (m, 4H), 2.33 (s, 6H), 2.52 (t, 2H), 2.92 (d, 4H), 3.02 (t, 2H), 3.38 <s. 3H), 
4.21 (t, 2H), 4.6 (s, 1H), 7.05-7.15 (m, 4H), 7.48 (s, 1H), 8.66 (s, 1H), 9.64 (s. lH), 11.9 (s, 
1H); Mass Spectrum : M+H* 593. 

(d) The product gave the following data: NMR Spectrum : (CDCI3) 1 .22-1 .35 (ra, 3H), 
1.42 (s, 9H), 1.7 (m, 2H), 1.95 (t, 2H), 2.09 (m, 2H), 2.35 (s, 3H), 2.52 (t, 2H), 2.91 (d, 2H), 
3.02 (t, 2H), 3.5 (s, 3H), 4.22 (t, 2H), 4.6 (s, 1H), 7.17 (ro, 2H), 7.25-7.35 (ra, 2H), 7.46 (s, 
1H), 8.69 (s, 1H), 9.54 (s, 1H), 12.2 (s, 1H); Mass Spectrum: M+rT 613 and 615. 

Example 21 l-{7-[3-(4-aminomethylpiperidin-l-yl)propoxyJ-6-methoxyquinazoIin- 
4-yl}-3-(2,6-dichlorophenyl)urea 

A mixture of 1-17-1 3-(4- tert-butox vcarbonvlarainoraethylpiperidin- 1 -yl)propoxy]- 
6-methoxyquina2olin-4ryl}-3-(2,6-dichlorophenyl)urea (0.075 g), trifluoroacetic acid 
(0.35 ml) and chloroform (1.5 ml) was stirred at ambient temperature for 40 minutes. The 
mixture was evaporated and the residue was stirred under a IN aqueous sodium hydroxide 
solution (3 ml) for 1 hour. The resultant solid was isolated and dried. There was thus 
obtained the title compound (0.037 g); NMR Spectrum : (DMSOd*) 1.12 (ra, 3H), 1.62-1.7 (ra, 
2H), 1.9 (u 2H), 2.0 (ra, 4H), 2.38-2.54 (m, 4H), 2.92 (m, 2H), 3.3 (ra, partially obscured by a 
water signal), 3.95 (s, 3H), 4.26 (t, 2H), 7.28 (s, 1H), 7.41 (t, 1H), 7.62 (d, 2H), 8.06 (s, 1H), 
8.66 (s. 1H); Mass Spectrum : M+rT 533 and 535. 

Example 22 1 -{ 7-[3-(4-ami nomethyl piperidi n- 1 -y l)pro poxy ]-6-methoxy qui nazolin- 
4-yl}-3-(2,6-difluorophenyl)urea 

Using an analogous procedure to that described in Example 21, 
1 - { 7-[3-(4-tert-butoxycarbonylaminomethylpiperidin- 1 -yl)propoxy]-6-raethoxyquinazolin- 
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4~yl}-3-(2,6-difluorophenyI)urea was reacted with trifluoroacetic acid to give the title 
compound: NMR Spectrum : (DMSOd*) 1.0-1.4 (m, 3H), 1.7 (d, 2H), 1.9-2.1 (m, 6H), 2.4 (m, 
2H), 2.9 (d, 2H), 3.3 (s, partially obscured by a water signal), 4.0 (s, 3H), 4.24 (t, 3H), 5.0-7.0 
(brra, 1 H) ; 7.2-7.4 (ra,4H), 8.05 (s, 1H),8.68 (s, 1H), 11.75 (s, IH): Mass Spectrum : M+HT 
5 501. 

Example 23 l-{7-[3-(4-aminomethylpiperidin-l-yI)propoxy]-6-methoxyquinazolin- 
4-yl}-3-(2,6-dimethyIphenyl)urea 

Using an analogous procedure to that described in Example 21, 
10 1 - {7-(3-(4-tert-butoxycarbonylarainomethylpiperidin- 1 -yl)propoxy]-6-methoxyquinazolin- 
4~yl}-3-(2,6-dimethylphenyl)urea was reacted with trifluoroacetic acid to give the title 
compound; NMR Spectrum : (DMSOcfc) 1.0-2.0 (ra, 9H), 2,23 (s, 6H), 2.4 (ra, 2H), 2.7-2.9 
(ra, 4H), 3.1-3.5 (partiaUy obscured by a water signal), 3.93 (s, 3H), 4.18 (t, 2H), 6.9-7.15 (m, 
4H), 7.23 (s, 1H), 8.03 (s, 1H), 8.62 (s, 1H), 1 1.7 (s, 1H); Mass Spectrum : M+H* 493. 

15 

Example 24 l-{7*[3*(4-aminomethylpiperidin-l-y0propoxy]-6-methoxyquinazolin- 
4-yl}-3-(2-chloro-6-methyIphenyl)urea 

Using an analogous procedure to that described in Example 21, 
l-{ 7-[ 3-(4- tert-butoxycarbonylarainomethylpiperidin- 1 -yl)propoxy)-6-methoxyquinazolin- 
20 4-yl}-3-(2-chloro-6-merhylphenyl)urea was reacted with trifluoroacetic acid to give the title 
compound; NMR Spectrum : (DMSOcfc) 1.0-1.3 (m, 3H), 1.63 (d, 2H), 1.7-2.0 (m, 4H), 2.28 
(s, 3H), 2.4 (m, 2H), 2.86 (d, 2H), 3.1-3.5 (partially obscured by a water signal) 3.94 (s, 3H), 
4.19 (t, 2H), 7.1-7.4 (ra,4H), 8.06 (s, 1H), 8.66 (s, 1H), 11.85 (s, lffl: Mass Spectrum : 
M+H* 513 and 515. 
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Example 25 

Using an analogous procedure to that described in Example 1, the appropriate 
4-arainoquinazoline was reacted with the appropriate isocyanate to give the compounds 
described in Table VI. 
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<R 2 )„ 



No. 


R 6 


R 7 


(R 2 )o 


Note 


1 


3-raorpholinopropoxy 


raethoxy 


2-methyl 


(a) 


2 


3-morpholinopropoxy 


raethoxy 


2,6-dichloro 


(b) 


3 


3-raorpholinopropoxy 


raethoxy 


2,6-difluoro 


(c) 


4 


3-raorpholinopropoxy 


raethoxy 


2,6-dimethyl 


(d) 


5 


3-piperidinopropoxy 


raethoxy 


2,6-dichloro 


(e) 


6 


3-piperidinopropoxy 


raethoxy 


2,6-difluoro 


(0 


7 


3-piperidinopropoxy 


raethoxy 


2,6-diraethyl 


(g) 


8 


2-pyrrolidin- 1 -ylethoxy 


raethoxy 


2,6-dichloro 


(h) 


9 


N-(3-morpholinopropyl)carbamoyl 


raethoxy 


2,6-diraethyl ! 


(i) 


10 


2-(2-raethoxyethoxy)ethoxy 


raethoxy 


2,6-dichloro 


(J) 


11 


2-(2-methoxyethoxy)ethoxy 


raethoxy 


2,6-diraethyl 


00 



Notes 

(a) The reaction product was dissolved in methylene chloride and treated with a saturated 
solution of hydrogen chloride gas in diethyl ether. The hydrochloride salt so obtained -gave the 
following data: NMR Spectrum: (DMSOd*+ CF3CO2D) 2.35 (m, 2H), 2.45 (s, 3H), 3.15 (ra, 
2H), 3.35 <m, 2H), 3.55 (d, 2H), 3.75 (t, 2H), 4.0 (ra, 2H), 4,05 (s, 3H), 4.4 (ra, 2H), 7.1 (ra, 
1H), 7.3 (ra, 2H), 7.5 (s, 1H), 7.95 (d, 1H), 8.45 (s, 1H), 9.15 (s, 1H): Mass Spectrum : 
M+FT 452. 

The 4~araino-7-methoxy-6-(3-rooipholinopropoxy)quinazoline used as a starting 
material was prepared as follows :- 

A mixture of 4-(3-chloro-4-fluoroanilino)-7-raethoxy- 
6-(3-roorphoiinopropoxy)quinazoline (International Patent Application WO 96/33980, 




o 
□ 
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Example 1 therein; 6 g) and 6N aqueous hydrochloric acid solution (120 ml) was stirred and 

heated to reflux for 6 hours. The mixture was cooled to 0°G and carefully, with cooling, was 

neutralised by the addition of concentrated aqueous ammonium hydroxide solution. The 

resultant precipitate was isolated, washed in turn with a dilute aqueous ammonium hydroxide 

5 solution and with water and dried under vacuum. There was thus obtained 7-raethoxy- 

6-(3-morpholinopropoxy>3,4Klihydroquina20lin-4-one (4.2 g); NMR Spectrum: (DMSOd*) 

2.4 (ra, 6H), 3.59 (t, 4H), 3.75 (t, 2H), 3.9 (s, 3H), 4.12 (t, 2H), 7.12 (s, 1H), 7.43 (s, 1H), 7.98 

(s, 1H), 12.0 (brs, 1H): Mass Spectrum : M+H* 320. 

A mixture of a portion (0.99 g) of the material so obtained, thionyl chloride (10 ml) 

10 and DMF (0. 1 ml) was stirred and heated to 80°C for 1 .5 hours. The mixture was cooled to 

ambient temperature, toluene (10 ml) was added and the mixture was evaporated. The residue 

was partitioned between ethyl acetate and water (the acidity of the aqueous layer being 

adjusted to pH 7.5 by the addition of 2N aqueous sodium hydroxide solution). The organic 

*2 layer was washed with brine, dried over magnesium sulphate and evaporated. The residue was 

Ul 15 purified by column chromatography on silica using a 9: 1 mixture of methylene chloride and 
• - ■ ... 
p methanol as eluent The solid so obtained was triturated under hexane, re-isolated and washed 

pi with diethyl ether. There was thus obtained 4~chloro-7-methbxy- 

H 6-(3-raorpholinopropoxy)quinazoline (0.614 g); NMR Spectrum : (CDC1 3 ) 2.12 (m, 2H), 2 5 

S (br s, 4H), 2.59 (t, 2H), 3.73 (t, 4H), 4.05 (s, 3H), 4.27 (U 2H), 7.33 (s, 1H), 7.4 (s, 1H), 8.86 

20 (s,lH). 

A mixture of 4-chloro-7-methoxy-6-(3-morpholinopropoxy)quinazoline (1.6 g) and 
isopropanol (50 ml) was placed in a Can us tube which was cooled to -78°C prior to the 
addition of liquid ammonia (10 ml). The Carius tube was sealed and heated to 130°C for 
20 hours. The Carius tube was cooled to ambient temperature, opened and the mixture was 

25 evaporated. The residue was triturated under diethyl ether. There was thus obtained 4- amino- 
7-methoxy-6-(3-raoq)holinopropoxy)quina2oline (containing 2.9 equivalents of ammonium 
chloride; 1.54 g) which was used without further purification. A portion of the material was 
purified by column chromatography on silica using a 19:1 mixture of methylene chloride and 
methanol as eluenL The purified product gave the following data :- NMR Spectrum : 

30 (DMSOdo) 1.95 (ra, 2H), 2.5 (m, 6H), 3.6 (id, 4H), 3.9 (s, 3H), 4.1 (m, 2H), 7.05 (s, 1H), 7.4 
(brs, 2H), 7.6 (s, 1H), 8.25 (s, 1H); Mass Spectrum : M+FT 319. 
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(b) The product gave the following data: NMR Spectrum : 2.35 (ra, 2H), 3.15 (ra, 2H), 
3.35 (m, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (ra, 2H), 4.05 (s, 3H), 4.35 (ra, 2H), 7.45 (ra, 2H), 
7.65 (ra, 2H), 8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+H* 506 and 508. 

(c) The product gave the following data: NMR Spectrum : (DMSOd* + CF3CO2D) 2.3 (ra, 
5 2H), 3.15 (ra, 2H), 3.35 (ra, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (ra, 2H), 4.05 (ra, 5H), 4.3 (ra, 

2H), 7.25 (ra, 2H), 7.4 (m, 2H), 8.25 (s, 1H), 9.0 (s, 1H); Mass Spectrum: M+H* 474. 

(d) The product gave the following data: NMR Spectrum : (DMSOde + CF3CO2D) 2.35 
(id, 8H), 3.15 (ra, 2H), 3.35 (ra, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 4.0 (m, 2H), 4.05 (s, 3H), 4.35 
(ra, 2H), 7.2 (m, 2H), 7.5 (s, 1H), 8.3 (s, 1H), 9.05 (s, 1H); Mass Spectrum : M+IT 466. 

10 (e) The product gave the following data: NMR Spectrum : (DMSOd*) 1 .4 (br s, 2H), 1 .55 
(br s, 4H), 2.04 (br s, 2H), 3.26-3.48 (ra, 6H), 3.95 (s, 3H), 4.20 (t, 2H), 7.32 (s, 1H), 7.39 (t, 
1H),7.56 (m, 2H), 8.08 (s, 1H), 8.69 (s, 1H), 10.64 (s, 1H), 12.08 (s, IHV. Mass Spectrum : 
M+H* 504 and 506. 

The 4^amino-7-methoxy-6-(3-piperidinopropoxy)quinazoline used as a starting 

15 material was prepared as follows :- 

A mixture of 6-acetoxy-7-raethoxyquinazolin-4-one (International Patent Application 
WO 96/151 18, Example 39 thereof; 15 g), thionyl chloride (215 ml) and DMF (4.3 ml) was 
stirred and heated to 90°C for 4 hours. The mixture was cooled 10 ambient temperature and 
the thionyl chloride was evaporated. The material so obtained was dissolved in toluene and 

20 the solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
solution was dried over magnesium sulphate and evaporated. There was thus obtained 
6-acetoxy-4-chlorCH7-raethoxyquina20line (14.8 g) which was used without further 
purification. 

A mixture of a portion (5 g) of the material so obtained, diphenylraethyleneamine 
25 (3.75 g), caesium carbonate (25.67 g) and xylene (200 ml) was stirred at ambient temperature 
for 30 minutes. Raceraic 2,2'-bis(diphenylphosphino)-l,r-binaphthyI (1 .227 g) and 
palladium diacetate (0.221 g) were added and the mixture was stirred and heated to 135°C for 
16 hours. The mixture was cooled to ambient temperature and diethyl ether (600 ml) was 
added. The mixture was filtered and the filtrate was evaporated. There was thus obtained 
30 N^liphenylraethylene-6-acetoxy-7-methoxyquinazolin-4-amine (7. 1 2 g); Mass Spectrum : 
M+H* 398. 

A mixture of a portion (3.09 g) of the material so obtained, concentrated ammonium 
hydroxide solution (0.88 g/raU approximately 14M; 60 ml) and methanol (120 ml) was stirred 
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ai ambient temperature for 16 hours. The mixture was evaporated. Toluene (200 ml) was 
added and the mixture was evaporated again. The residue was triturated under diethyl ether 
(50 ml). There was thus obtained N-diphenylmethylene-6-hydroxy-7-raethoxyquinazolin- 
4-aroine (0.938 g); Mass Spectrum: M+H* 356. 
5 A mixture of the material so obtained, 3-piperidinopropyl chloride (0.55 g), potassium 

carbonate (1.46 g) and DMF (50 ml) was stirred and heated to 65°C for 16 hours. The 
resultant mixture was evaporated and the residue was partitioned between ethyl acetate and 
water. The organic solution was washed with a saturated aqueous sodium chloride solution, 
dried over magnesium sulphate and evaporated The residue was purified by column 
Li 10 chromatography on silica using increasingly polar mixtures of methylene chloride and 
j5 methanol as eluent. There was thus obtained N-diphenylraethylene-6-(3-piperidinopropoxy)- 
h* 7-methoxyquinazolin-4-araine (0.277 g); NMR Spectrum: (DMSOd*) 1.3 (br s, 2H), 1.42 (br 
q s, 4H), 1 .88 (t, 2H), 2.28 (br s, 4H), 2.38 (t, 2H), 3.92 (s, 3H), 4.07 (t, 2H), 7.0 (s, 1H), 7.23 (s, 
jjj 1H), 7.2-7.65 (br ra, 10H), 8.62 (s, 1H); Mass Spectrum : M+H* 481. 

p 15 A mixture of the material so obtained, 3N aqueous hydrochloric acid solution (2 ml) 

D 

Li and THF (14 ml) was stirred at ambient temperature for 3 hours. The mixture was evaporated 
O and the residue was treated with a 2N aqueous sodium hydroxide solution (10 ml). The 

resultant precipitate was isolated, washed with water (10 ml) and dried under vacuum. There 
was thus obtained 4-amino-7-meuhoxy-6-(3-piperidmopropoxy)quinazx)line (0.202 g); NMR 
20 Spectrum : (DMSOde) 1 36 (br s, 2H), 1 .47(br s, 4H), 1 .93 (t, 2H), 2.25-2.43 (br m, 6H), 3.88 
(s, 3H), 4.05 (t, 2H), 7.04 (s, 1H), 7.35 (br s, 2H), 7.55 (s, 1H), 8.23 (s, 1H); Mass Spectrum : 
M+IT317. 

(f) The product gave the following data: NMR Spectrum : (DMSOd*) 1 .4 (br s, 2H), 1 .53 
(br s, 4H), 2.02 (br s, 2H), 3.24-3.47 (br s, 6H), 3.97 (s, 3H), 4.23 (t, 2H), 7.22 (m, 2H), 7.31 

25 (s, 1H), 7.4 (m, 1H), 8.05 (s, 1H), 8.69 (s, 1H), 10.67 (s, 1H), 1 1.82 (s, 1H); Mass Spectrum : 
M+H* 472. 

(g) The product gave the following data: NMR Spectrum : (DMSOck) 1 .38 (br s, 2H), 1 .5 
(br s, 4H), 1.96 (m, 2H), 2.25 (s, 6H), 2.3-2.48 (br m, 6H), 3.96 (s, 3H), 4.15 (t, 2H), 7.14 (m, 
3H), 7.3 (s, 1H), 8.07 (s. 1H), 867 (s, 1H), 10.38 (s, 1H), 11.69 (s, 1HV. Mass Spectrum : 

30 M+VT 464. 

(h) The product gave the following data: NMR Spectrum : (DMSOd*) 1 .72 (br s, 4H), 2.67 
(br s, 4H), 2.97 (br s, 2H), 3.99 (s, 3H), 4.3 (t, 2H), 7.31 (s, 1H), 7.37 (t, 1H), 7.59 (d, 2H), 
8.07 (s, 1H), 8.72 (s, 1H), 10.52 (s, 1H), 12.06 (s, 1H); Mass Spectrum: M+lT 476 and 478. 
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The 4-aramo-7-raelhoxy-6*(2-pyrrolidin-l-ylelhoxy)quijia20line used as a starting 
material was prepared from N-diphenylmethylene-6-hydroxy-7-raethoxyquiriazolin-4-araine 
and 2-pyrrolidin-l-ylethyl chloride using analogous procedures to ihose described in the last 
two paragraphs of Note (e) above. The material so obtained gave the following data :- NMR 
Spectrum: (DMSOd«) 1.68 (ra, 4H), 2.58 (ra, 6H), 3.86 (s, 3H), 4.15 (t, 2H), 7.05 (s, 1H), 7.33 
(s, 1H), 8.24 (s, 1H): Mass Spectrum : M+tT 289 

(i) Chloroform was used as the reaction solvent Triethylaraine (1 equivalent) was also 
added. The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .99 (t, 2H), 2.37 (s, 
6H), 2.7 (ra, 4H), 3.63 (q, 2H), 3.79 (m, 6H), 4.15 (s, 3H), 7.13 (s, 3H), 7.4 (s, 1H), 8.0 (t, 
1H), 8.2 (s, 1H), 8.79 (s, 1H), 8.9 (s, 1H), 1 1.2 (s, 1H): Mass Spectrum : M+FT 493. 

The 4-amino-7-methoxy-6-[N-(3-morpholinopropyl)carbaraoyl]quina2oline used as a 
starting material was prepared as follows :- 

Methyl 4~amino-5-cyano-2-hydroxybenzoate (J. Chem; Soc. Peririn I. 1979, 677; 4 g) 
was added to stirred concentrated sulphuric acid (6 ml) and the mixture was heated to 80°C 
for 30 minutes. The mixture was cooled to ambient temperature and poured onto crushed ice. 
The resultant solid was filtered off, washed well with water and dried to give methyl 4- amino- 
5-cart>amoyl-2-hydroxybenzx>ate (2.8 g): NMR Spectrum : (DMSOd*) 3.83 (s, 3H), 6.1 <s, 1H), 
6.75 (brra,2H), 8.08 (s, lH). 

A mixture of methyl 4~ am in o- 5 -carbarn oyl - 2-hy drox y benzoate (5.4 g) jind formic acid 
(50 ml) was heated to reflux for Ihour. The mixture was evaporated. Toluene (75ml) was 
added and the mixture was evaporated. The solid residue was washed with methanol and 
diethyl ether and dried to give methyl 7-hydroxy-4-oxo-3,4-dihydroquina2oline-6-carboxylate 
(5.2 g); NMR Spectrum : (DMSOcfc) 4.9 (s, 3H), 7.09 (s, 1H), 7.39 (s, 1H), 8.5 (s, 1H). 

A mixture of methyl 7-hydroxy^oxo-3,4-dihydroquinazoline-6-carboxylate (17.7 g) 
and acetic anhydride (200 ml) was heated to 120°C for 1.5 hours. The mixture was 
evaporated. Toluene (75ral) was added and the mixture was re-evaporated. There was thus 
obtained methyl 7-acetoxy-4K)xo-3,4-dihydroquinazoline-6-carboxylaie (20.7 g); NMR 
Spectrum : (DMSOd*) 2.33 (s, 3H), 3.86 (s, 3H), 7.5 (s, 1H), 8.28 (s, 1H), 8.68 (s, 1H); Mass 
Spectrum: M+H* 263. 

A mixture of a portion (7.2 g) of the material so obtained and thionyl chloride (75 ml) 
was heated to reflux for lhourr. The excess thionyl chloride was evaporated. Toluene (50 ml) 
was added and the mixture was re-evaporated. The residue was dissolved in methylene 
chloride and treated with triethylamine (3.34 g). The mixture was passed through a silica gel 
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column (40 g) using increasingly polar mixtures of methylene chloride and methanol as 
eluent. There was thus obtained methyl 7-acetoxy-4-chJoroquina2oline-6-carboxylate 
(6.88 g); NMR Spectrum: (CDC1 3 ) 2.43 (s, 3H), 4.0 (s, 3H), 7.8 <s, 1H), 8.99 (s, 1H), 9.12 (s, 
1H). 

5 A mixture of a portion (2.74 g) of the material so obtained, 

2,4,6-trimethoxybenzylaraine (3.86 g) and methylene chloride (90 ml) was allowed to stand at 
ambient temperature for 16 hours. The mixture was filtered and the filtrate was evaporated. 
The residue was triturated under diethyl ether. The resultant solid was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
10 methanol as eluent There was thus obtained methyl 7-hydroxy- 

4-(2,4,6-trimethoxybenzylamino)quinazoline-6-carboxylate (3.25 g): NMR Spectrum: 
g (DMSOdo) 3.85 (s, 9H), 3.98 (s, 3H), 4.82 (d, 2H), 6.2 (s, 1H), 7,25 (s, 1H), 7.27 (s, 1H), 8.27 

5 (s, 1H), 8.67 (s, 1H), 10.73 (s, 1H); Mass Spectrum: M+H* 400. 

jj (Trimethylsilyl)diazomethane (2M in hexane, 10 ml) was added to a mixture of the 

15 materia] so obtained, di-isopropylethylamine (1.26 g), methanol (10 ml) and methylene 

chloride (30 ml) and the resultant mixture was stirred at ambient temperature for 3 hours. The 
reaction mixture was treated with a second aliquot of (trimethylsilyl)diazoroethane solution 
(10 ml) and stirred for a further 18 hours. Silica gel (2 g) was added cautiously and the 
fjj mixture was stirred for 5 minutes. The mixture was evaporated and the reaction product 

20 (adsorbed onto silica) was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride and methanol as eluent. There was thus obtained methyl 
7-methoxy^2,4,6-trimethoxybenzylaram (1 .244 g); Mass 

Spectrum : M+H* 414. 

A mixture of a portion (0.295 g) of the material so obtained and 
25 N-(3-aminopropyl)roorpholine (0.5 ml) was stirred and heated to 150°C for 1 hour. The 
mixture was partitioned between methylene chloride and water. The organic solution was 
dried over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent There was thus obtained 4-(2,4,6-trimethoxybenzylaraino)-7-raethoxy- 
30 6-[N-(3-raorpholinopropyl)carbamoyl]quinazoline (0.144 g) Mass Spectrum : M+H* 526. 
Trifluoroacetic acid (1 ml) was added to a mixture of the material so obtained, 
triethylsilane (0.093 g) and methylene chloride (0.15 ml) and the reaction mixture was stirred 
and heated to reflux for 2 minutes. The mixture was evaporated and the residue was 
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partitioned between methylene chloride and water. The organic soultion was evaporated to 
give 4-araino-7-methoxy-6-[N-(3-moipholinopropyl)carbamoyl]quinazoline (0.129 g); Mass 
Spectrum : M+H* 346. 

(j) The product gave the following data: NMR Spectrum: (CDCI 3 ) 3.39 (s, 3H), 3.6 (ra, 
5 2H), 3.75 (m, 2H), 3.86 (ra. 2H), 4.02 (s, 3H), 4.07 (ra, 2H), 7.21 (t, 1H), 7.29 (s, 1H), 7.39 
(d, 2H),7.51 (s, 1H), 8.73 <s, 1H), 9.14 (s, 1H), 12.19 (s, 1H): Mass Spectrum : M+H* 481 and 
483. 

The 4-araino-7-methoxy-6-[2-(2-methoxyethoxy)ethoxy]quinazoline used as a starting 
materia] was prepared from N^iiphenylmethylene^-hydroxy-7-raethoxyquinazolin-4-aniine 
j£ 10 and 2-(2-raethoxyethoxy)ethyl chloride using analogous procedures to those described in the 
O last two paragraphs of Note (e) above. In a further preparation, 2-(2-methoxyethoxy)ethyl 

yp 4-toluenesulphonate was used. The required starting material gave the following data: NMR 
§ Spectrum: (CDC1 3 ) 3.4 (s, 3H), 3.61 (ra, 2H), 3.72 (m, 2H), 3.93 (m, 2H), 3.99 (s, 3H), 4.34 
m (m, 2H), 5.67 (br s, 2H), 7.2 (s.lH), 7.32 (s, 1H), 8.5 (s, 1H); Mass Spectrum : M+H* 294. 

P 15 (k) The product gave the following data: NMR Spectrum: (CDCI3) 2.3 1 <s, 6H), 3.38 (s, 
g 3H), 3.6 (m, 2H), 3.69 (ra, 4H), 3.85 (m, 2H), 4.14 (s, 3H), 7.12 (m, 4H), 7.58 (s, 1H), 8.68 (s, 

1H>.9.44 is. 1H), 11.77 (s. lH): Mass Spectrum : M+H* 441. 

o ' . 

m 

Example 26 l-(2,6-dichlorophenyl)-3-[6-methoxy-7-(6-niethylamino- 
20 l-hexynyl)quinazolin-4-yI]urea 

A mixture of l-(2,6Klichlorophenyl)-3r{7-[6-(N-tm-butoxycarbonylamino- 
N-methylamino)-l-hexynyl]-6-methoxyquinazolin-4-yl}urea (0.1 g), trifluoroacetic acid 
(1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1.5 hours. The 
mixture was evaporated and a solution of hydrogen chloride gas in ethyl acetate was added. 

25 Toluene was added and the mixture was evaporated. The residue was triturated under diethyl 
ether and the resultant solid was isolated. There was thus obtained the title compound as the 
hydrochloride salt (0.095g); NMR Spectrum : (DMSCkk) 1.65 (m, 2H), 1.78 (ra, 2H), 2.55 (m, 
5H), 2.95 (ra, 2H), 4.0 (s, 3H), 7.38 (t, 1H), 7.6 (d, 2H), 7.89 (s, 1H), 8.16 (s, 1H), 8.7<<ra, 
3H), 10.9 (br, 1H), 1 1.8 (s, 1H); Mass Spectrum : M+H* 472 and 474. 

30 The l-(2,6^ichlorophenyl)-3H7-(6-(N-t^-butoxy 

l-hexynyl]-6-methoxyquinazolin-4-yl}uiea used as a starting material was prepared as 
follows 
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Using an analogous procedure to that described in the second last paragraph of 
Note [115] in Example 2 above, 6-(N-t^-butoxycarbonylaraino-N-raethylaniino)-l-hexyne 
was reacted with 4*(2-brorao-4~fluorophenoxy)-6-methoxy- 

7-trifluororaethanesuIphonyIoxyquinazoline to give 4-(2-bromo-4~fluorophenoxy>6-methoxy- 
5 7-f6-(N-tert-butoxvcarbonvlaniinoVN-roethylamino- 1 -hexynyljquinazoline; NMR Spectrum : 
(DMSOd*) 1.4 (s, 9H), 1.55 (ra, 2H), 1.65 (m, 2H), 2.57 (t, 2H), 2.79 <s, 3H), 3.24 (t, 2H), 4.0 
(s, 3H), 7.35-7.82 (ra, 3H), 7.65 (s, 1H), 7.95 (s, 1H), 8.6 (s, IHV. Mass Spectrum: M+HT 558 
and 560. 

The material so obtained was reacted with ammonia using an analogous procedure to 

y* 10 that described in the last paragraph of Note [1 15] in Example 2 above, except that the 

□ 

PI ammonia reaction was earned out at 1 10°C rather than at 130°C. There was thus obtained 
4-amino>6>methoxV'7>f6-(N"teii-butoxvcarbonvlaminoVN>methylamino- 

yp 

tjj l-hexynyl]quihazoline. 

J5 

ij| The material so obtained was reacted with 2,6-dichlorophenyl isocyanate using an 

1_ 15 analogous procedure to that described in Example 1. There was thus obtained the required 

O 

|^ starting material; NMR Spectrum : (DMSOd$) 1.39 (s, 9H), 1.55 (ra, 2H), 1.67 (ra, 2H), 2.56 

y (ra, 2H), 2.79 (s, 3H), 3.2 (ra, 2H), 3.97 (s, 3H), 7.4 (ra, 1H), 7.6 (ra, 2H), 7.84 (s, 1H), 8.14 

Q (s, 1H), 8.75 (s, 1H), 10.8 (s, 1H), 1 1.95 (s, 1H). 



Fi 5 



The 6-(N>tert>butoxvcarbonvlamino-N-raethvlaminoV 1 -hexyne used as a starting 
20 materia] was prepared as follows :- 

6-Mesyloxy-l -hexyne was reacted with methylamine using an analogous procedure to 
that described in J. Heterocyclic Chemistry. 1994,31, 1421 to give 6-raethylaraino-l-hexyne 
which was reacted di-tert-butyl dicarbonate using a conventional procedure. 

25 Example 27 l-(2,6^methylphenyl)>3-[6-methoxy-7-(N-methylpiperidin- 
4-ylmethoxy)qtiinazolin-4~yI]thiourea 

A solution of 4-amino-6-methoxy-7-( 1 -raethylpiperidin-4-ylraethoxy)quinazoline 
(150 rag) in DMF (4.5 ml) was added to sodium hydride (60% dispersion in mineral oil, 
0.03 g) and the reaction mixture was stirred at ambient temperature for 20 minutes. 
30 2,6-Dimethylphenyl isothiocyanate (0.162 g) was added and the mixture was stirred at 

ambient temperature for 20 hours. The reaction mixture was evaporated and the residual solid 
was purified by column chromatography on silica using increasingly polar mixtures of 
methylene chloride and a 2M solution of ammonia in methanol as eluent. There was thus 
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obtained the tide compound (0. 1 1 2 g); NMR Spectrum: (CDC1 3 ) 1 .44-1 .6 J (m, 2H), 1 .87- 
2.08 (m, 5H), 2.32 (s, 3H), 2.36 (s, 6H), 2.94 (d, 2H), 4.04 (ra, 5H), 7.1 (s, 1H), 7.19 (m, 3H), 
7.29 (s, 1H), 8.69 (s, 1H), 8.9 (s, 1H), 13.37 (s, 1H); Mass Spectrum: M+H* 466. 



Example 28 

Using an analogous procedure to that described in Example 27, the appropriate 
4-aroinoquinazoline was reacted with the appropriate isothiocyanate to give the compounds 
described in Table VII. 

Table VD 



(R 2 ) n 




No. 


R* 


r' 


(R 2 )n 


Note 


1 


methoxy 


N-roethylpiperidin-4-ylraethoxy 


2,6-dichloro 


(a) 


2 


methoxy 


N-raethylpiperidin-4-ylraethoxy 


2,6-difluoro 


(b) 


3 


raethoxy 


N-methylpiperidin-4-ylraethoxy 


2-chloro-6-roethyl 


(c) 


4 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2,4,6-trichloro 


(d) 




raethoxy 


N-raethylpiperidin-4~ylmethoxy 


2,6-dimethyl-4-bromo 


(e) 


6 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


2,5-diraethyl j 


<f) 


7 


raethoxy 


3-pyiTolidin- 1 -ylpropoxy 


2,6-dichloro 1 


(g) 


8 


methoxy 


3-pyirolidin- 1-ylpropoxy 


2,6-difluoro 


00 


9 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2-chloro-6-methyl 


0) 


10 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


(j) 


11 


methoxy 


2-raorpholinoethoxy 


2,6-dimethyl 


00 


12 


methoxy 


3-raoipholinopropoxy 


2,6-diroethyl 


0) 


13 


methoxy 


cyclopropylmethoxy 


2,6-dimethyl 


<m) 


14 


raethoxy 


2-raorpholinoethoxy 


2-chloro-6-dimethyl 


(n) 


15 


raethoxy 


3-moipholinopropoxy 


2-chloro-6-raethyl 


(o) 
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16 


methoxy 


N-meihylpiperidin-4-ylmethoxy 


2-methyl 


(P) | 


17 


methoxy 


2-pyrrolidLn- 1 -ylethoxy 


2,6-dimeihyl 


(q) 



h 4 

p 



w 
o 



Notes 

(a) The product gave the following data: Mass Spectrum : M+H* 506 and 508. 

(b) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .43-1 .6 (m, 2H), 

5 1 .83-2.09 (ra, 5H), 2.33 (s, 3H), 2.94 (d, 2H), 4.04 (m, 5H), 7.0-7. 14 (m, 4H), 7.27 (ra, 1H), 
7.35 (ra, 1H), 8.7 (s, 1H), 13.49 (s, 1H): Mass Spectrum: M+IT 474. 

(c) The product gave the following data: NMR Spectrum : (CDCI3) 1 .45-1 .61 (m, 2H), 

1.87- 2.1 1 (ra, 5H), 2.31 (s, 3H), 2.42 (s, 2H), 3.97 (d, 2H), 4.02 (m, 5H). 7.07 (s, 1H), 7.2-7.3 
(ra.3H),7.38 (t, 1H), 8.7 (s, 1H), 8.9 (s, 1H) 13.51 (s, 1HV. Mass Spectrum : M+H* 486 and 

10 488. 

(d) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .48-1 .61 (m, 2H), 

1.88- 2.16 (m, 5H), 2.36 (s, 3H), 3.0 (d, 2H), 4.07 (m, 5H), 7.1 1 (s, 1H), 7.3 (d, 2H), 7.43 (s, 
1H), 7.49 (s, 1H), 8.72 (s, 1H) 13.71 (s, 1H); Mass Spectrum : M+H* 540 and 543. 

(c) The product gave the following data: NMR Spectrum : (CDC1 3 ) 1.47-1.61 (m, 2H), 
15 1.87-2.1 1 (ra, 5H), 2.32 (d, 9H), 2.99 (d, 2H), 4.04 (ra, 5H), 7.1 (s, 1H), 7.3 (s, 1FT), 7.32 (s, 
1H), 8.7 (s, 1H), 8.9 (s, 1H), 13.31 (s, 1H); Mass Spectrum : M+IT 544 and 546. 
(0 The product gave the following data: NMR Spectrum : (CDC1 3 ) 1 .44-1 .59 (ra, 2H), 
1.88-2.07 (m, 5H), 2.31 (s, 3H), 2.35 (d, 6H), 2.94 (d, 2H),4.04 (m, 5H), 7.08 (d, 1H), 7.2 (d, 
1H), 7.29 (s, 1H), 7.55 (s, 1H), 8.68 (s, 1H), 8.77 (s, 1H), 13.63 (s, 1H): Mass Spectrum : 
20 M+FT466. 

(g) The product gave the following data: NMR Spectrum : (CDCI3) 1.83 (s, 4H), 2.21 (m, 
2H), 2.63 (s, 4H), 2.76 (t, 2H), 4.03 (s, 3H), 4.29 (t, 2H), 7.08 (t, 1H), 7.27-7.33 (s, 2H), 7.44 
(m, 3H), 8.73 (s, 1H), 13.7 (s, 1H); Mass Spectrum : M+H* 506 and 508. 
00 The product gave the following data: NMR Spectrum : (CDCI3) 1.83 (s, 4H), 2.2 (m, 
25 2H), 2.61 (s, 4H), 2.74 (t, 2H), 4.04 (s, 3H), 4.48 (t, 2H), 6.98-7. 1 1 (m, 3H), 7.27-7.41 (m, 
3H), 8.71 (s, 1H), 13.48 (s, 1H); Mass Spectrum : M+H* 474. 

(i) The product gave the following data: NMR Spectrum : (CDCI3) 1 .8 (m, 4H), 2.1 8 (ra, 
2H), 2.4 (s, 3H), 2.55 (m, 4H), 2.68 (U 2H), 4.02 (s, 3H), 4.3 (t, 2H), 7.07 (s, 1H), 7.26 (ra, 
2H), 7.31 (s, 1H), 7.37 (m, 1H), 8.7 (s, 1H), 8.94 (br s, 1H), 13.51 (s, 1H); Mass Spectrum : 
30 M+rT 486 and 488. 



WO 01/04102 POVGB00/02566 

-139- 

(j) The product gave the following data: NMR Spectrum : (CDC1 3 ) 2.35 (s, 6H), 3.4 (s, 
3H), 3.6 (in, 2H), 3.87 (rn, 2H), 4.03 (t, 2H). 4.05 (s, 3H), 4.37 (t, 2H), 7.09 (s, 1H), 7.14-7.21 
(rn, 3H), 7.33 (s, 1H), 8.68 (s, 1H), 8.84 (s, 1H), 13.32 (s, 1H); Mass Spectrum: M+rT 457. 
(k) The product gave the following data: NMR Spectrum : <CDCI 3 ) 2.36 (s, 6H), 2.61 (t, 
5 4H), 2.95 (t, 2H), 3.77 (t, 4H), 4.04 (s, 3H), 4.34 (t, 2H), 7.1 1 (s, 1H), 7.2 (m, 3H), 7.31 (s, 
1 H), 8.69 (s, 1 H), 8.9 (s, 1 H), 1 3.36 (s, 1 H); Mass Spectrum: M+rT 468. 
(1) The product gave the following dau: NMR Spectrum : (DMSOd*) 2.0 (ro, 2H), 2.4 (s, 
4H), 2.45 (t, 2H), 3.58 (t, 4H), 4.03 (s, 3H), 4.21 (t, 2H), 7.18 (ro, 3H), 7.33 (s, 1H), 8.19 (s, 
1H), 8.71 (s, 1H), 1 1.09 (s, 1H), 13.7 (s, 1H); Mass Spectrum: M+rT 482. 
y, 10 (ro) Thf pr^"^' th * fnllnwinp data: NMR Spectrum : (DMSCkk) 0.39 (m, 2H), 0.61 
9 (ro, 2H), 1.32 (ro, 1H), 2.25 (s, 6H), 4.0 (m, 5H), 7.17 (s, 3H), 7.25 (s, 1H), 8.17 <s, 1H), 8.72 

(s, 1H), 1 1.08 (br s, 1H), 13.67 (s, 1HV. Mass Spectrum: M+H* 409. 
j (n) The product gave the following data: Ma«Specrjuni: M+H + 488 and 490. 
r| (o) The product gave the following data: Mass Spectrum : M+H* 502 and 504. 
15 (p) The product g QW> following data: Mass Spectrum: M+H* 452. 
(q) The product gave the following data: Mass Spectrum: M+H* 452. 



• F3 



D 

sj 

Q 
ru 



Example 29 l-(2,6-dimethylphenyl)-3-l6-methoxy-7-^!-methylpiperidin- 
4-ylmefl»oxy)quinazoIihr4-yl]guanidine 

20 Mercuric(TJ) oxide (0.059 g) was added to a mixture of l-(2,6-diroethylphenyl)- 

3-[6-raethoxy-7-(N-raeuiylpiperidm-4-ylmethoxy)qum (0.105 g), a 

2M solution of ammonia in methanol (3 ml) and chloroform (1 ml) and the reaction mixture 
was stirred at ambient temperature for 2 hours. The mixture was evaporated and the residue 
was purified by column chromatography on silica using increasingly polar mixtures of 

25 methylene chloride and a 2M solution of ammonia in methanol as eluent There was thus 
obtained the title compound (0.074 g); NMR Spectrum : (CDC1 3 ) 1.39-1.53 (m, 2H), 1.87- 
2.02 (q, 5H), 2.29 (s. 3H), 2.36 (s, 6H), 2.9 (d, 2H), 4.01 (ro, 5H), 5.79 (br s, 1H), 7.16 (s, 
1 H), 7. 19 (ro, 3H), 7.87 (s, 1 H), 8.57 (s, 1 H); Mass Spectrum: M+rT 449. 

30 Example 30 

Using an analogous procedure to that described in Example 29, the appropriate 
quinazoline-4-thiourea was reacted with ammonia to give the guanidines described in 
Table VIE. 



WO 01/04102 



-140- 



PCT/GBOO/02566 



Table VID 




(R 2 )n 



No. 


R 6 


R 7 


(R 2 )n 


Note 


1 


raethoxy 


N-methyipiperidin-4-ylroethoxy 


2,6-dichloro 


(a) 


1 2 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


2,6-difluoro 


(b) 


3 


raethoxy 


N-raethylpiperidin-4-ylmethoxy 


2-chloro-6-methyl 


(c) 


4 


raethoxy 


N-methylpiperidin-4-ylraethoxy 


2,6-diroethyl-4-brorao 


(d) 


5 


raethoxy 


N-methylpiperidin-4~ylmethoxy 


2,5-diraethyl 


(e) 


6 


raethoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-dichloro 


(0 


7 


raethoxy 


3-pyrrolidin- 1-ylpropoxy 


2,6-difluoro 


(6) 


8 


methoxy 


3-pyrrolidin- 1 -ylpropoxy 


2-chloro-6-methyl 


(h) 


9 ! 


methoxy 


2-(2-methoxyethoxy)ethoxy 


2,6-dimethyl 


(i) 


10 


roethoxy 


2-raorpholinoethoxy 


2,6-dimethyl 


(j) 


11 


raethoxy 


cyclopropylraethoxy 


2,6-diraethyl 


00 


12 


methoxy 


2-pyirolidui- 1 -ylethoxy 


2,6-diraethyl 


a) 


13 


methoxy 


N-raethylpiperidin-4-ylmethoxy 


2-methyl 





Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOd*, 1 00°C) 1 .4 (in , 2H), 
1.78 (ra, 3H), 1 .96 (t, 2H), 2.2 (s, 3H), 2.8 (m, 2H), 3.76 (s, 3H), 4.0 (d, 2H), 7.1 1 (s, 1H), 
7.28 (t, 2H), 7.47 (s, 1H), 7.54 (d, 2H), 7.98 (s, 1H), 8.5 (s, 1H), 9.0 (br s, 1H); Mass 
Spectrum : M+H* 489 and 491. 

(b) The product gave the following data: NMR Spectrum : (DMSCkfc) 1 .34 (m, 2H), 1 .73 
(d, 3H), 1.88 (t, 2H), 2.16 (s, 3H), 2.79 (d, 2H), 3.3 (s, 2H), 3.69 (s, 3H), 3.95 (d, 2H), 7.07 (s, 
1H), 7.2 (t, 2H), 7.34 (br s, 1 H), 8^49 (s, 1H), 8.74 (s, 1H); Mass Spectrum : M+IT 457. 
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(c) The product gave the following data: NMR Spectrum : (CDCI3) 1.4-1 .56 (ra, 2H), 
1.87-2.05 (q, 5H), 2.3 (s, 3H), 2.4 (s, 3H), 2.9 (d, 2H), 3.98-4.05 (rn, 5H), 7. 13-7.27 <ra, 3H), 
7.38 (ra, 1H), 7.81 (s, 1H), 8.59 (s, 1H); Mass Spectrum : M+H* 469 and 471. 

(d) The product gave the following data: NMR Spectrum : (CDCI3) 1.38-1 .54 (m, 2H), 

1 .82-2.02 (q, 5H), 2.28 (s, 3H), 2.32 (s, 6H), 2.89 (d, 2H), 4.0 (ra, 5H), 5.7 (br s, 1H), 7.03- 
7.27 (ra, 3H), 7.32 (s, 2H), 7.81 (s, 1H), 8.57 (s, 1H); Mass Spectrum : M+H* 526 and 528. 

(e) The product gave the following data: NMR Spectrum : (CDCI3) 1 .39-1 .44 (m, 2H), 
1.87-2.04 (q, 5H), 2.29 (s, 3H), 2.34 (d, 6H), 2.89 (d, 2H), 4.02 (m, 5H), 6.19 (br s, 1H), 7.05 
(d, 1H), 7.14 (s, 2H), 7.2 (d, 1H), 7.84 (s, 1H), 8.57 (s, 1HV. Mass Spectrum : M+H* 449. 

(0 The product gave the following data: NMR Spectrum: (CDC1 3 ) 1.8 (m, 4H), 2.17 (na, 
2H), 2.53 (s, 4H), 2.67 (t, 2H), 3.99 (s, 3H), 4.25 (t, 2H), 7.1 (t, 1H), 7.2 (s, 1H), 7.41 (d, 1H), 
7.51 (s, 1H), 8.57 (s, IHV. Mass Spectrum : M+H* 489 and 491. 

(g) The product gave the following data: NMR Spectrum : (CDCI3) 1.79 (m, 4H), 2.14 <m, 
2H), 2.53 (m, 4H), 2.67 (t, 2H), 3.97 (s, 3H), 4.24 (t, 2H), 7.03 (t, 2H), 7.2 (ra, 2H), 7.63 (s, 
1HV 8.59 rs. 1H>: Mass Spectrum : M+H* 457. 

(h) The product gave the following data: NMR Spectrum : (CDCI3) 1 .79 (ro, 4H), 2. 1 5 (ra, 
2H), 2.4 (s, 3H), 2.56 (s, 4H), 2.68 (U 2H), 3.98 (s, 3H), 4.26 (t, 2H), 6.13 (br s, 1H), 7.14- 
7.26 (ra, 3H), 7.37 (ra, 1H), 7.82 (s, 1H), 8.58 (s, 1H); Mass Spectrum : M+rT 469 and 471. 

(i) The product gave the following data: NMR Spectrum: (CDCI3) 2.35 (s, 6H), 3.4 (s, 
3H), 3.61 (m, 2H), 3.77 (m, 2H), 3.99 (m, 5H), 4.34 (t, 2H), 5.76 (br s, 1H), 7.17 (m, 4H), 
7.87 (s, 1H), 8.56 (s, 1H); Mass Spectrum : M+H* 440. 

(j) The product gave the foUowing data: NMR Spectrum: (DMSOd*, 100°C) 2.29 (s, 6H), 

2.53 (ra, 4H), 2.79 (t, 2H), 3.6 (t, 4H), 3.74 (s, 3H), 4.22 (t, 2H), 7.09 (s, 1H), 7.16 (s, 3H), 

7 51 (s, 1H), 7.7 (s, 2H), 8.45 (s, 1H), 8.88 (brs, 1H); Mass Spectrum : M+H* 451. 

(k) The product gave the following data: NMR Spectrum : (CDCI3) 0.34 (ra, 2H), 0.63 (m, 

2H), 1.37 (m, 1H), 2.28 (s, 6H), 3.93 (d, 2H), 3.97 (s, 3H), 5.9 (br ra, 1H), 7.07 (s, 1H), 7.12 

(m, 4H), 7.79 (s, 1H), 8.48 (s, 1H); Mass Spectrum : M+H* 392. 

(1) The product gave the following data: Mass Spectrum : M+H* 435. 

(ra) The product gave the following data: Mass Spectrum : M+H* 435. 
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Example 31 1 -[6-methoxy-7-(N-methy Ipiperidin-4-ylmethoxy)quinazolin-4*yl]- 
3-((R)-(+)-armethylbenzyl]guanidine 

Using an analogous procedure to that described in Example 29, l-[6-raethoxy- 
7-(N-methylpiperidin^-ylmethoxy)qumaz^ wa5 
5 reacted with ammonia to give the title compound; NMR Spectrum : (CDCI3) 1.38-1.42 (m, 
2H), 1.61 (d, 3H), 1.86-2.01 (q, 5H), 2.29 (s, 3H), 2.89 (d, 2H), 3.95 (ra, 3H), 4.0 (d, 2H), 4.7 
(q, 1H), 6.5 (br s, 1H), 7.12 (s,lH), 7.29-7.31 (m, 5H), 7.79 (s, 1H), 8.53 (s, lffl:Mass 
Spectrum : M+H* 449. 

^ 10 Example 32 l-(2-aminophenyI>-3-(6 9 7-diniethoxyqiiinazolin-4-yl)urea 

P A mixture of 1 -(6,7-diraethoxyquina^lin-4-yl)-3-(2-nitrophenyl)urea (0. 1 8 g), 

10% palladiura-on-charcoal catalyst (0.023 g) and DMF (10 ml) was stirred at ambient 
/|j temperature under an atmosphere of hydrogen for 16 hours. The reaction mixture was filtered 

<r and the filtrate was evaporated. The resultant gum was triturated under ethyl acetate and there 

3 15 was thus obtained the title compound as a solid (0.137 g); NMR Spectrum : (DMSOck) 3.85- 



3.95 (br s, 8H), 6.63 (t, 1H), 6.81 (d, 1H), 6.91 (t, 1H), 7.25 (s, 1H), 7.47 (d, 1H), 8.05 (s, 1H), 



The l-(6 ,7-dimethoxyquinazolin-4-yl>3-(2-niu-ophenyl)unea used as a starting 
material was prepared by the reaction of 2-nitrophenylisocyanate and 4-amino- 
20 6,7-dimethoxyquinazoline using an analogous procedure to that described in Example 1. 
There was thus obtained the required starting material in 62% yield; NMR Spectrum : 
(DMSOdU) 3.95 (s, 6H), 7.3 (s, 1H), 7.28-7.35 (t, 1H), 7.74 (t, 1H), 8.05 (s, 1H), 8.13 (ra, 1H), 
8.51 (id, 1H), 8.72 (s, 1H), 10.61 (s, 1H), 13.67 (br s, 1H): Mass Soectnim : M+IT 370. 

25 Example 33 1 -(2,6-dichIorophenyl)-3-(6- methoxy-7-piperazin-l -y I q ui n azoli n-4-yl )u rea 

A mixture of 1 -(2,6-dichlorophenyl)-3-{ 6-raethoxy- 
7-rN- (tert -butoxycarbonyl)piperaziji- 1 -yl]quinazolin-4-yl } urea (0.075 g), irifluoroacetic acid 
(1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1 hour. The 
resultant mixture was evaporated. A saturated solution of hydrogen chloride gas in ethyl 
30 acetate was added and the mixture was evaporated. The resultant solid was triturated under 
diethyl ether, isolated and dried. There was thus obtained the title compound, as a 
dihydrochloride salt, (0.042 g); NMR Spectrum: (DMSOd*) 3.25-3.3 (m, 4H), 3.45-3.5 <m, 



8.64 (s, 1H), 10.28 (br s, 1H), 1 1.74 (br s, 1H); Mass Spectrum : M+H* 340. 
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4H), 4.03 (s, 3H), 7.3 (s, 1H), 7.36-7.63 (m, 3H), 8.16 (s, 1H), 8.78 (s, 1H), 9.15-9.27 (br s, 
2H), 10.9-1 1.3 (br s, 1H), 10.8 (s, 1H); Mass Spectrum: M+FT 447 and 449. 
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Example 34 

Using an analogous procedure to that described in Example 29, except that the 
appropriate quinazoline-4-thiourea was reacted with ethylamine rather than with ammonia, 
there were obtained the 2-ethylguanidines described in Table EX. 

Table IX 



(R 2 )„ 



10 




No. 


R 6 


R' 


(R 2 )n 


Note 


1 


methoxy 


N-methylpiperidin-4-ylraethoxy 


2-chloro-6-raethyl 


(a) 


2 


rocthoxy 


N-roethylpiperidin-4~ylmethoxy 


2,6-dimethyl 


(b) 


3 


rocthoxy 


2-ra orpholinoethoxy 


2,6-dimethyl 


(c) 


4 


methoxy 


cyclopropylmethoxy 


2,6-dimethyl 


(d) 



Notes 

(a) The product gave the following data: NMR Spectrum : (DMSOde, 1 00°C) 1 .3 1 (U 3H), 
1.36-1.47 (ra, 2H), 1.74-1.84 (in, 3H), 1.95 (t, 2H), 2.2 (s, 3H), 2.33 (s, 3H), 2.79 (d, 2H), 

15 3.57 (m, 2H), 3.72 (s, 3H), 3.99 (t, 2H), 7.06 (s, 1H), 7.29 (m, 2H), 7.41 (m, 2H), 8.35 (br s, 
1H), 8.45 (s, 1H), 10.1 1 (br s, 1H); Mass Spectrum : M+H* 497 and 499. 

(b) The product gave the following data: NMR Spectrum : (DMSCkk, 100°C) 1 .28 (t, 3H), 
1.4 (m, 2H), 1.76 (m, 3H), 1.95 (m, 2H), 2.19 (s, 3H), 2.26 (s, 6H), 2.78 (m, 2H), 3.53 (q, 2H), 
3.76 (s, 3H), 3.99 (d, 2H), 7.04 (s, 1H), 7.16 (s, 3H), 7.55 (s, 1H), 8.41 (s, 1H), 10.41 (brs, 

20 1HV. Mass Spectrum : M+lT 477. 

(c) The product gave the foUowing data: NMR Spectrum : (DMSOde, 100°C) 1 .27 (t, 3H), 
2.27 (s, 6H), 2.54 (m, 4H), 2.8 (t, 2H), 3.54 (ra, 2H), 3.61 (U 4H), 3.78 (s, 3H), 4.26 (t, 2H), 
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7.11 (s, lH),7.19(s, 3H), 7.59 <s, 1H), 8.42 (s, 1H), 10.42 (brs, 1H): Mass Spectmm : 
M+H* 479. 

(d) The product gave the foUowing data: NMR Spectrum : (DMSOda) 0.38 (ra, 2H), 0.6 
(m, 2H), 1.27 (m, 4H), 2.25 (s, 6H), 3.21 (m), 3.5 (m, 2H), 3.73 (s, 3H), 3.95 (d, 2H), 6.99 (s, 
5 1 H), 7. 1 7 (s, 3H), 7.55 (br s, 1 H), 8.42 (s, 1 H); Mass Spectrum : M+H* 420. 

Example 35 

Pharmaceutical compositions 

The following illustrate representative pharmaceutical dosage forms of the invention 
10 as defined herein (the active ingredient being termed "Compound X"). for therapeutic or 
prophylactic use in humans: 



(a) Tablet I rog/tablet 

Compound X 100 

1 5 Lactose Ph.Eur. 1 82.75 

Croscarmellose sodium 12.0 

Maize starch paste (5% w/v paste). 2.25 

Magnesium stearate 3.0 

20 (b) Tablet D rag/tablet 

Compound X 50 

Lactose Ph.Eur 223.75 

Croscarmellose sodium 6.0 

Maize starch 15.0 

25 Polyvinylpyrrolidone (5% w/v paste).. 2.25 

Magnesium stearate 3.0 

(c) Tablet ID rag/tablet 

Compound X 1.0 

30 Lactose Ph.Eur 93.25 

Croscarmellose sodium 4.0 

Maize starch paste (5% w/v paste) 0.75 



# # 
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Magnesium siearaie — 10 

(d) Capsule mg/capsule 
Compound X 10 

5 Lactose Ph.Eur 488.5 

Magnesium . 

(e) Injection 1 < 50 mg/ml) 
Compound X • 5.0% w/v 

10 1M Sodium hydroxide solution - 15.0% v/v 



P 0.1M Hydrochloric acid (to adjust pH to 7.6) 



g Polyethylene glycol 400 4.5% w/v 

Water for injection to 100% 

f 15 (0 Injection E (10 rag/ml) 

g Compound X... » 1.0% w/v 

S Sodium phosphate BP 3.6% w/v 

P 0.1M Sodium hydroxide solution 15.0% v/v 

W Water for injection to 100% 

20 

(g) Injection m (1 mg/ml, buffered to pH6) 

Compound X. 0.1% w/v 

Sodium phosphate BP - 2.26% w/v 

Citric acid 0.38% w/v 

25 Polyethylene glycol 400 ...» 3.5% w/v 

Water for injection to 100% 

(h) Aerosol I rog' 1111 
Compound X....: ■■ 10 - 0 

30 Sorbitan trioleate J 3.5 

Trichlorofluoromethane 910.0 

Dichlorodifluororoethane 490.0 
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mg/ml 

0.2 
0.27 
70.0 
280.0 
1094.0 

rag/ml 
2.5 
3.38 
67.5 
1086.0 
191.6 

rag/ml 

2.5 
2.7 
67.5 
1086.0 
191.6 



(1) Ointment ml 

Compound X... 40 rag 

Ethanol 300 nl 

25 Water. 300 ftl 

l-Dodecylazacycloheptan-2-one 50 \il 

Propylene glycoL to 1 ml 



Note 

30 The above formulations may be obtained by conventional procedures well known in 

the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. The aerosol formulations <h)-00 
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(i) Aerosol D 

Compound X 

Sorbitan trioleate 

Trichlorofluoromethane... 
5 Dichlorodiiluoromethane. 

Dichlorotetrafluoroethane. 



(j) Aerosol M 

Compound X 

10 Sorbitan trioleate 

H Trichlorofluoromethane.... 

n Dichlorodifluororaethane.. 

• ^ Dichlorotetrafl uoroethane. 

jjj 15 (k) Aerosol IV 

jL Compound X 

M= Soya lecithin 

S 

S£ Trichlorofluoromethane 

0 Dichlorodifluoromethane... 

20 Dichlorotetrafluoroethane.. 



• * 
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may be used in conjunciion with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative 
suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, 
polyglycerol oleate or oleic acid. 



